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CHAPTER L 

THE HISTORY OP PETROLEUM IN PENNSYLVANIA. 

Sedion 1. — The Rise and Progress of American OH Mining — 
Theories of its Source — Improvident Manner of Working. 

The history of Petroleum ia bo much a matter of tradition and 
so familiar to all, that in presenting even art outline of such facts 
as it might seem important to record as reliable, the double diffi- 
culty 13 encountered, not only of rehearsing well worn state- 
ments, but also that of displacing and brushing away many 
errors, fancies and misconceptions that from the peculiar circum- 
stances attending the excitement of its rapid and astonishing de- 
velopment, have grown from constant repetition to be considered 
as positive truth. 

Regardless of either of these probable objections, it would 
seem eminently proper to place upon record here all such details 
as are known to be without question, and as fully as the limits 
of this paper will permit, for the purpose of forming a correct 
general estimate of what has been done in the past, what is the 
present situation, and what the promise of the future. 

The earliest mention of Petroleum in the State of Penn- 
sylvania seems to have occurred in the report of the Commander 
of Fort Duquesne to General Montcalm, in the year 1750, he 
having witnessed a ceremony of the Seneca Indians on Oil 
Creek, a prominent feature of which was a fire made from the 
oil which had oozed to the surfoce of the ground. Subsequently 
along the entire range, from New York to Tennessee, in which 
Petroleum has since been found, the earliest settlers, as well as 
the Indians, have not only found oil springs, or surfece exuda- 
tions of oil, but seem to have developed them in a crude way on 
account of the medicinal properties of the oil. 

We find along Oil Creek, particularly between Titusville and 
Oil City, the circular, square and oval walled pits, from fifteen to 
"twenty feet deep, cribbed with timber, which are so often re- 
ferred to as being the work of a race of people who occupied 



>vGoo»^lc 



J. 2. HISTORICAL SKETCH OP 

the country prior to the advent of the Indian tribes. From tbe- 
ntimber of theBO pits and their systematic arrangement, Petro- 
leum was doubtless obtained in considerable quantities. Trees of 
a growth of centuries have been found starting from within 
these pits, and their age correspondingly estimated; neverthe- 
less, however we may be disinclined to disturb a story so in- 
teresting, it is perhaps equally possible that the pits spoken or 
being shallow, were walled around the tree, as the roots of a 
tree are often found to form a conduit for any fluid that is reach- 
ing the surface of the ground. 

For many years the entire supply of " Naphtha," as it was 
commonly ctdled, was obtained from the sur^e of these oil 
springs; sometimes by the use of a blanket or woolen cloth, 
which, when spread upon the surface, absorbed the euHace oil, 
which was readily wrung out, and sometimes by the use of a 
few rude trenches, which conveyed the water and oil into a com- 
mon basin, from which Ihey were pumped into broad, shallow 
troughs, shelving off to the ground ; where the water passed' 
from each trough into the next a small skimmer was adjusted 
just under the surface of the water, so as to collect the oil anJ 
throw it off to one side. 

As late as the year 1859 all the oil known as Seneca oil or 
naphtha was obtained in thisway; small quantities were kept by 
chemiats,-and as a drug it was considered valuable for rheum- 
atism, flesh-wounds and similar ailments. 

Before leaving the earlier history of Petroleum, it may not 
be amiss to refer to the nation or people who ■ held sway over 
these lands before the advent of the white man. They have left 
truly but few monuments or records, but to those who have- 
passed much of their lives in the woods there is undisputed evi- 
dence Hbat, as a race, they are to-day much under-valued. We 
think of them as Indians only, and our uppermost idea of an 
Indian is the low brute that has been retreating for two cen- 
turies from the Atlantic coast, before the advancing line of civil- 
ization. 

But these were Indians, pure and uncorrupted ; before many 
a log fire at night old settlers have recited how clear, distinct 
and immutable were their laws and customs ; that when fiilly 
understood, a white man could transact the most important busi- 
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nes8 with aa mncli Bafety as be can today in any commercial 
centre. 

One e^iample may be valnable ; We pride onraelvee upon oar 
railroads and telegraph as means of rapid commnnication, and 
yet while it was well known to the early settlers that news and 
light freight would travel with incomprehenaible speed from 
tribe to tribe, people of the present day fail to understand the 
complete system by which this was done. 

While running aa old boundary line a few years ago the writer 
struck some blazes on the line treeg which led off suddenly to 
the left. Ab they were in a totally differfent direction from that 
expected, the tree was blocked, and catting out tlie mark, split 
the block down in the usual way to find the date of the blaze by 
counting the rings. The blaze was near the heart of the tree ; 
a fortnnate blow of the axe laid bare the dull, curled chip which 
was made by the stone hatchet of the Indian many years, ago, 
and he knew then that he was on the old Indian trail from Fort ' 
VenEuigo to Conewango Creek. These trails were "bee lines" 
over hill and dale,from point to point; here and there were open 
spots on the summits, where runners signaled their coming by 
fires when on urgent business, and were promptly met at stated 
places by fresh men. 

In many places through the western counties, you will find 
traces of pits, that old residents will tell you were dug by white 
men hunting for silver, which, as well as copper, was common 
among the Indians and was supposed by first comers to be found 
in the vicinity; but as experience soon proved, the copper came 
perhaps, from Lake Superior by this Indian express, and the sil- 
ver just as possibly from the far west. Our railroads wind along 
the valleys almost regardless of length or circuit, if a gradual 
rise can only be attained. To travellers on wheels, straight dis- 
tances between points are much less formidable than is generally 
supposed. We find traces of the example of the Indian in the first 
white men ; the first settlers above Titusville, on Oil Creek in 
1809, took their bags of grain on their backs, walked to Erie, fifty- 
three miles to mill, and brought home their flour in the same way ; 
the lumbermen at Warren and on the Brokenstraw, as related 
in the address of Judge Johnson to the old settlers of Warren 
county, rafted their lumber to New Orleans, and walked home. 
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Thia digression ia made because it seems important to a com- 
prehension of the earlier history of this product, to recognize 
fully the intelligence of the Indian, and also that if found on 
Oil Creek or in Virginia, there was no bar to its transportation 
throughout the entire range of connected tribes in all parts of 
the country. 

The- precursor of the discovery of Petroleum was that of salt; 
the woodsman found that the deer frequented certain springs, 
and that they were salt springs or deer-licks, so that he built 
his blinds and coverts in the trees overhead and in the brush 
around, with loop-holes for his gun, and shot his game at leisure. 

Gradually from increased demand, the salt became valuable 
and the deer extinct. Pits were dug, and finally artesian wells 
were bored, many years before such wells were drilled for oiL 

Tarentum, above Pittsburg, where the first salt wells were lo- 
cated, and probably the first place in which salt was produced for 
market in Western Pennsylvania, has since been a leading point 
in the manufacture of that article. Here, with the brine, was 
found a brown thick naphtha, which outside of its use as fuel in 
the evaporation, bad always been a source of annoyance, and 
where found in considerable quantities, as was often the case in 
wells drilled for salt on the Upper Allegheny, occasioned the 
abandonment of the well. 

The success of Mr. James Yoong, of Scotland, in the manufac* 
ture of illuminating oib from the destructive distillation of bitu- 
minous shale, stimulated the application of a similar process to 
the. crude oil, and in 1850, Mr. Samuel Kier, of Pittsburg, erected 
a small refinery and commenced ita distillation; his soccess was 
limited only to the small quantity which he was then enabled to 
obtain, and as the natural result of such a fact penetrating' the 
minds of business men, the effort to remedy this was not long 
wanting. 

The best known and the most prolific of the Oil Springs being 
on Oil Creek, Venango County, Pennsylvania, it was natural that 
the search for oil should first be there directed, and in 1858, 
Messrs. J. G. Eveleth and George H. Bissell, of New York City, 
having leased from Messrs. Brewer, Watson & Co., of Titusville, 
one hundred acres of land on the northern border of Venango 
County, just below the village, on which was an oil spring of 
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considerable size, which had for years been the source of some 
email profit, they determined to eink upon it an artesian well, 
eimtlar to those that were bored for salt at Tarentom and else- 
where. 

For this purpose they engaged Mr. E. L. Drake, of New Haven, 
Connecticut, who seems to have had, as a sole recommendation, 
that quiet patience and perseverance which doggedly pursues its 
object unmoved by present difficulties, or the prospective results 
of future success or failure. His mission on earth,' however, 
seems to have been accomplished by the sinking of this first well 
for oil, BO much so, that he appears to have dropped out of sight 
soon afterward, as far as oil was concerned. It was not, how- 
ever, for want of either ability or courage that he should do bo, 
but perhaps awed by the flood of industry and commerce that, 
swelling with each successive year, has poured a stream of wealth 
from our State — by his first small rift in the rock — he felt that 
his work was complete ; and the careful observer will, no doubt, 
fully concur in the belief that the testimonial of the State of 
Pennsylvania, in recognition of his services, was an act of sim- 
ple justice, well deserved, to a man whose fame was well earned. 

On Saturday afternoon, August 28, 1859, the drill of the Drake 
well dropped into the first crevice, at a depth of Tl feet; when 
the pump was adjusted, the well produced about twenty-five 
barrels per day, and the question of supply being virtually stt- 
tled, a great industry was born. 

From that time forward, at every surface indication on the 
bottom lands of the creeks, and along the Allegheny river, wells 
were rapidly put down. A second sand-rock was found under- 
neath the first sand-rock of the Drake well, at a depth of about , 
two hundred feet, which gave a greater yield, and in February, 
1861, Mr. Funk found, upon the M'Elheny farm on Oil Creek, a 
third sand-rock, and the first flowing well, at a depth of 400 feet. 

Soon afterwards the Phillipa well, on the Tarr farm. Oil Creek, 
at the same depth, flowed three thousand barrels per day ; and 
soon after that the Empire well, in the vicinity of Mr. Funk's 
first well, also three thousand barrels per day. 

The consumption of oil at this time, as an illnminator, was, of 
course, not equal to this enormous supply, which was sold, for 
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the time, at ten cents per barrel, fmd often given away, or let 

run to waste. 

Production was paralyzed, and all small wells abandoned, and 
did not recuperate until 186i, when the total amount produced 
had declined to less than 4,000 barrels per day, and the demand, 
from the steadily increasing consumption, had made the highest 
market price yet known for Crude, of fourteen dollars per bar- 
rel maximum, and an average of over nine dollars for the year. 

This increased demand was met by the developments at Pit- 
hole, and the discovery that the oil sand-rock was not indicated 
by, nor confined to the route of the water courses, but extended- 
horizontally under the hills, and could be reached by the drill at 
a depth as much greater aa the height of the hill required. 

Bennehoff, Pioneer and Stevenson hills were thus developed 
in 1866; Tidiouta and Triumph hills in 1867, and Pleasantville 
and Shamburg in 1868. 

Production and demand ran almost side by side for the next 
two years. Search, however, was being made with untiring dili- 
gence for new oil producing spots. 

There was little scientific record npoK which to base cfdcula- 
tion. Scientists, generally, were averse to giving opinions, with- 
out such a thorough investigation as would require not only 
money, but time, which the impatience of the operator could not 
spare, he therefore plunged into hia work, tmsting to give him 
a fair average of success, or perhaps to deluge him with fevor — 
circumstances which, all combined, made the life of the producer, 
in the earlier times, one of the most intense excitement. 

Theories, however, were not wanting; publications without 
number grappled with the subject and settled it to their own sat- 
isfaction for the time ; among other suppositions of the origin of 
Petroleum was gravely stated, that it was the "urine of whales" 
from the North Pole, conveyed by subterranean channel. The ■ 
term "Oil Belt," naturally fascinating, came early into use; maps 
were made showing the supposed course of the baain or under- 
ground river, containing of course, the grain of truth to the pound 
of error. The most valuable of all these propositions was that 
made by Mr. C. D. Angell, of FrankUn, Pa., who, observing in 
1871, that a number of the oil producing spots when noted upon 
a map, would be intersected by a straight line, whose bearing 
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■was about north sixteen degrees east, proceeded to define this 
line carefully upon the ground, and while he discovered at inter- 
vals upon it some new producing spots, yet failed to establish the 
■theory advEinced of continuous oil-belts. 

As subsequent investigation has proved, the truth of his sug- 
gestion lay in the fact, that the general course of the grand cur- 
rent which deposited the sand-roek was in the direction named; 
the error of his statement, in the fact that nature never works 
vrith absolutely straight lines, and that the beds of sand-rock are 
deposited at intervals only, as may be seen to a greater or less 
extent in the bottom of any running stream. The course of the 
great belt of the Butter and Clarion region, generally north twen- 
ty-two degrees east, lies considerably east of Angell's first belt, 
and is croesed by a bed of sand-rock known as the "Fourth 
Sand," which was probably deposited by a previous cross-cur- 
rent in an entirely different direction. 

The section of the oil country known as the Lower Oil Region, 
and comprising the territory south of Franklin, came first into 
notice in the year 1868, when the discovery of the position of the 
'sand-rock equally under hill and valley, resulted in some good 
wells at Lawrenceburg, on the hill just above Parker's Landing. 

Acting upon the discovery previously made of the general north- 
east and south-west directidli of the sand-rock, its precise loca- 
tion was gradually defined by actual test, until the strip of oil 
producing territory had reached a length of over twenty miles, 
as shown on map B, and the published map, and extended from 
a point near the head- waters of Beaver Creek, in Clarion County, 
through Petersburg and Parker's Landing, to a point six miles 
south-west of Millerstown, in Butler County. The direction of 
the strip, is however, by no means a straight line as ia popularly 
supposed, there being a bend at Parker's Landing, as shown, of 
from five to ten degrees. 

It would he unnatural for any formation which was the result 
of a deposit from moving water, to be found in a perfectly straight 
line; in feet, if the centre of the development is carefully noted, 
it will be found to assume the form of a very slight wave or re- 
versed curve. 

For the past two years, 1873 and 1874, the production of oil 
•has increased so rapidly that even the steady growing consump- 
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tioD, which has fropi its decreaee in cost attained UDexpected 
proportions, feiled to maintain the balance essential to a healthfnl 
condition of the trade. 

The result has been, that the prodnction was necessarily con- 
fined t« the largest wells, or rather that snch new territory only 
was developed, as was expected to produce great resnlts ; de- 
velopment in the upper region, where the wells were of a mod- 
erate size, was gradually abandoned, and small wells shut down 
entirely, as the price received would not repay the cost of pump- 
ing. 

Notwithstanding this, the surplus of oil steadily accumulated ; 
the tankage of the oil region and the east was increased, until 
the amount now on hand, in the former place, amounts to over 
3,100,000 barrels. 

In 1873, when the enormous production first showed the signs 
of waning, an operator at Kams City, sinking an abandoned well 
deeper, struck a fourth sand-rock lying apparently seventy feet 
below the third, and obtained a well of 400 barrels. 

Tracing out this rock, by development in the usual way, it was^ 
defined as a strip (shown on the published map, and map B)- 
lying diagonally across the main belt, and extending for about 
eight miles from the head of Armstrong Run to Greece City,, 
and is more fully described in the - description of the section on 
map B. 

The terminus of this cross-belt was found, for the present at 
least, at this latter point, a crescent of wells having been drilled 
to the south and wpst of it without result. 

At the present time we are on the eve of another lull in the 
production, which may tend to improve the prospects of all in- 
terested. A continuation of the upper belt, however, when once 
discovered, will undoubtedly be followed up as unremittingly as 
before, and with equal disregard of the future. 

Without considering the question of blame, or possibiHty of a 
remedy, it seems to be a fact that merits serious attention, that 
we have reaped this fine harvest of mineral wealth in a most 
reckless and wasteful manner. 

When we carefully consider the short life of the best territory 
that has been found, how comparatively smalt is the relative pro- 
portion of the actual producing area to the entire region, it be* 
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comes a serious question, even in the face of tlie enormous pro- 
duction of to-day, whether we sh^, in this Commonwealth, con- 
tinue to supply petroleum -to the next generation. 

The prime diflSculty encountered in operating the country in 
Kentucky and Tennessee, seems to have been only the distance 
from a market and want of proper ^cilities, all of which would 
be overcome by an increase in the price of the crude product. 

Whether any protection to our general interests in this mat- 
ter as a State is possible or advisable, is a question that present 
abundance has caused to be put out of sight. 

Should American and even foreign Petroleum cease to be ob- 
tained, the world would be amply supplied with Shale oil. 

It should however be remembered, that to take the lead in 
this matter, we should not only be able to produce oil, but to 
produce it the cheapest. Oil from twenty-five cents a barrel in 
1861, rose to fourteen dollars a barrel in 1864. Should such a 
demand occur again, it is doubtful if operators would be content 
to glean the present fields, if fresh territory were to be found 
elsewhere. 

One of the immediate causes of the rapid decline of oil terri- 
tory is the " water logging" of the lower sand-rock. With the 
present system of casing awell and working through the casing, 
this evil has been remedied to a considerable degree. 

The surface water of the upper sand-rocks seems in all cases 
to have been impenetrably sealed by the underlying slate from 
the oil bearing rocks below; in all territory, however, after the 
"head of g^" is taken off and the well ceases to flow from having 
expended its motive force, more or less surface water reaches 
the oil rock. 

We are accustomed to consider water as a fluid of lighter 
gravity than any other with which we are practically acquainted, 
but in this case water is heavier than oil, and will fill the in- 
terstices of the rock to the exclusion of the oil. As this rock or 
sponge is simply the only reservoir from which we obtain oil, 
when it is water-logged our well is effectually "corked." 

Were it possible to exclude from the sand-rocks every particle 
of water, we know from instances in isolated places, where the 
■wells were fully controlled, that the production has not onlycon- 
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tintied for a number of years, but might aeemingly with care 
Iiave been prolonged many more. 

It is also a queation worthy of examinatiop whether the pro- 
/luction of the hill districts was not caused, or at least ^eatly in- 
creased, by the circumstances of the oil being driven back from 
the sands of the creek by this surface water. 

• Still another subject worthy of notice claims our attention and 
gives rise to the inquiry whether we are reaping, as a State and 
nation, any moderate share of the value of this product. 

Refined oil retails in Great Britain at 45 cents per gallon ;, in 
Germany at 30 cents; in Austria about 40 cents; in Sweden and 
Norway at 66 cents per gallon, and at Melbourne, Australia, and 
other remote places at a still higher rate, so that re£ned (»1 costs 
the foreign consumer from fifteen to thirty dollars per barrel. 

Furthermore, from the custom in vogue in Europe, of making 
mercantile contracts for a long term of years, the prices to the 
consumer do not at once follow the variations in the cost of raw 
material, but change more gradually. 

As the foreign demand constitutes nearly three-fourths of the 
consumption, and as the cost of refining does not exceed two dol- 
lars per barrel, and the freight to Liverpool, five shillings or $1 25 
per barrel, the question arises to whot extent it is a matter of ' 
moment to the small dealer or the consumer abroad, whether oil 
at the wells can be purchased at fifty cents or five dollars per 
barrel, and consequently whether the income to the State and the 
■oil community ia fifteen thousand or one hundred thousand dol- 
lars per day. 

As the case stands now, we are producing in reckless haste, 
•at a positive loss to the community at large, regardless of the 
consequences to the territory itself or anything else, save the 
present bountiful supply. Whether a remedy exists, has become 
an open question ; the chance and uncertainty attending the ope- 
rations in the region, have rendered it impossible so far to estab- 
lish any measures for mutual benefit. 

Se<^n 2. — Foreign Oil Fields. 

It is only in the United States that artesian boring is resorted 
to for the purpose of obtaining oil in qhantities. But at a num- 
ber of points on the earth's surface there are surface indications 
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of Petroleum which, in some instances, yield with the rudest ma- 
chinery a considerable return. 

The predominance of the American oil is due partly to its 
superior quality and partly to the abundance of its supply. 
Had labor and enterprise in other lands been as untrammeled as 
with us, we should not have enjoyed the present monopoly. 

As it is, the euppiy is not only considerable, but, stimulated- 
by our success, is slowly increasing, as the knowledge of our 
method becomes more widespread, and sooner or later will at- 
tain proportions that will interest us. 

The prominent foreign oil fields existing to-day (not including, 
of course, the Canada region) may be stated as follows: 

India. — The Rangoon district of the Burman Empire, on the 
Irawaddy river, which has produced oil for an unknown period,' 
yielding from surfece wells alone, by the latest and best authori- 
ties, nearly one million barrels per annum. 

These wells are from fifty to two hundred and twenty feet in 
depth, of no greater sectional area than will permit a man to 
stand and work, and are cribbed or walled up with timber. (It 
is worthy of remark here that with all our modern appliances) 
■ye have been unable in this country to sink a shaft to that depth 
on account cf the gas, which cannot fail to be present also in the 
Kangoon wells.) The oil and water being drawn to the surface 
by means of a bucket and windlass, and the oil being drawn off 
the top, is transported to market on ox-carts in earthen jars. 

This oil, which, from all accounts, must be very similar to our 
"heavy oil," and does not command at the wells over fourteen 
cents per cwt,, or about forty cents per barrel— a sum less than 
our own oil brings even in the present depression. 

The British government, with an earnest desire to discover so 
valuable an article within the limits of its empire, has caused an 
examination to be made, by an American geologist, of the pro- 
vince of the Punjab, in British India, in the hope that a similar 
oil field might be obtained, but the result of the investigation 
Was discouraging. 

TUe difficulties attending any work in this climate on account 
of the excessive heat, allows but a few months of the year for 
active labor. The distance of the Punjab from the commercial 
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centres of India, and the great expense of white labor em- 
ployed there, wiU dela^ any great competition in this quarter. 

An oil field is Buspected to exist in the Province of Assam ; 
but no investigation has yet been made, on accoant of the un- 
wholesome and dangerous character of the region. 

The following extract from the report of Mr, B. S, Lyman, the 
Geologist referred to, will give a synopsis of the " Punjab dis- 
trict :" 

" In every case the oil seems to come from a deposit of very 
small horizontal extent, sometimes only a few feet, seldom as 
much as a few hnndred yards. The oil comes from a thickness 
of abont one hundred feet, and the natural springs yield, at one 
place, as much as three quarts per day, at all the other places the 
oil comes from a much smaller thickness of rock, from forty feet 
at Alugged, and twenty at Gunda and Punnoba, downward. 

" The oil is dark green in color, and so heavy as to mark 25° of 
Beaume's scale or even less. The Gunda oil has been burned a 
little by the natives, with a simple wick resting on the aide of 
. an open dish, but the Punnoba oil is more inflammable, and needs 
a special tube for the wick." 

An analysisof the Rangoon Naphtha specific gravity, 870; 100 
■ parts gave tar 80 parts, burning oil 20 parts. 

China. — There is a singular anomaly in the fact that American 
Petroleum is exported to China, in the face of the existence of 
the article and its production to some extent in some of the Pro- 
vinces; to cap the climax, of what to an American would appear 
an absurdity, the Chinese have drilled artesian wells for the last 
century, attaining a depth of 2,000 feet. China, however, being 
such a chronic exception to all average human experience, we 
need not make any serious estimate of its future oil production. 

Japan, likewise, has some prospects of oil which were being 
investigated by English capital, but as yet is only in the primary 
stages of development. 

Nev} Holland. — Certain surface indications in the vicinity of 
Saranaki seem to indicate the promise of a future yield, which 
has not yet been realized to any great extent, although* tools 
and proper implements were sent ont from America, and a 
boring attained the depth of 375 feet. 



>vGoo»^lc 



FOEEIGN OIL FIELDS. J. 13. 

Bussia. — ^The Petroleum of the " Caucasus," on the shore of the 
Caspian Sea, obtained from the Bkimmiug of surface wells, has 
been kno^vn almost beyond the memory of man ; the oil appears 
to vary in gravity from 28" to 38° Beaume, and until recently, 
had not been produced to any greater extent than one hundred 
thousand barrels per annum. American skill and machiner)' has 
nevertheless been employed the past two years, and with great 
success, oil having been found in great abundance at depths of 
less thau two hundred feet- 
Alsace and Hanover, in Europe; Peru and Ecuador, in South 
America, and Nova Scotia, in North America, have all produced 
a small amount of oil, and have all been operated by American 
enterprise, or by the aid of the knowledge gleaned from the 
work in Pennsylvania. 

As an instance of» the work that is being done in the outside 
oil fields, and with the object of throwing eome hght upon the 
idea that we are the sole and permanent possessors of this min- 
eral wealth, the following extract from the letter of a friend re- 
siding in the oil regions of Gallacia, Austria, will give an inside 
view ; 

" LiBBANTOWA, Ajiml 28, 1874. 
* « « * » ^ Chief Engineer of the Austrian government- 
left me but an hour ago, who was sent to make an investigation 
of the Gallacian Oil Region, concerning the quantity and quality 
of oil produced ; also to gather such information as could be ob- 
tained from the records of wells, with a view of locating a num- 
ber of wells for the government to test the geological formation, 
and report the same to the Austrian Congress, (Reichrath,) now 
in session, to act upon, so aa to enable the government to issue a 
geological map of the oil country. 

" I may say that the geologicfd formation here differs vastly 
from that of America, nothing' but the tertiary alluvial formation 
has been found as yet, and the oil belts are, one and all, of anti- 
clinal nature. * * * * 

" But, nevertheless, oil has been produced in wonderful quan- 
tities, and in the most absurd and primitive way. If an Ameri- 
can operator were to look upon one of these oil districts, he 
would, perhaps, form the idea that ground-Kogs of immense size 
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had been at work there, and yet when one looks at it closer and 
studies it deeper, it proves all the more the richnees of ihe ter- 
ritory. 

" Many of these holes have given a beggarly owner a princely 
return, some to the amount of $60,000 to $80,000 each — a large 
sum in this country — and if taken into consideration with the 
means with which the work was conducted, it certainly proves- a 
rich remuneration. 

"Within the last year the production has more than tripled 
from that of previous times, not exactly from more working, but 
from a better knowledge of local spots ; whereas formerly there 
was more " wild catting," 

" On the whole we have here now, at present, what you have 
had in America for some time past, and that is lots of oil and few 
buyers. 

" The refineries here are, with a few exceptions, owned by 
Jews. Crude oil has always brought a price of from 6 to 7 
florins per cwt., when refined oil was noted at 11 @ 12 florins 
per cwt., but now the price is but 4 @ 41 per cwt., with oil at 12 
florins at Vienna." 

The figures given above would make " crude, at the wells," in 
Austria, 14 cents per gallon; in Pennsylvania, with the increased 
value of labor, the price is 1^ cents. 
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CHAPTER n. 

THE GEOGRAPHY OF PETEOLEUM. 

Section 1. — General Description 0/ the erttvre OH Producing Range 

east of {he Mississippi, as defined on Map A, including Canada, 

Pennsylvania, Ohio, West Virginia, Kentucky and Tennessee. — 

{See Map A.) 

The present watershed of the country through which passes. 
the eastern range of oil production from New York to Tennessee, 
is that defined hj the Ohio and Allegheny rivers, and the shores 
of Lake Erie. 

The suuunit between the Allegheny river and the Lake lies 
much nearer to the Lake than is generally supposed, and is indi- 
cated by the contour line on Map A. 

It will be seen that this summit approaches the Lake nearest^ 
at Chautauqua Lake, New York, where the " divide" between 
the Gulf of Mexico and Lake Erie is less than five miles from its 
shore. 

Upon Ifcip A is defined the relative position of all the terri- 
tory east of the Mississippi, from which oil is now or has been 
furnished, including Canada, Ohio, West Virginia, Kentucky and' 
Tennessee. 

While of late years these other oil districts have for the time 
been overshadowed, as it were, and paralyzed by the enormou» 
production of our own State, it is still advisable not to forget 
" their existence, nor the probability that any cessation of snpply 
on our part, would cause such a direction of enterprise and capi- 
tal to their heretofore poorly worked fields, as might result in 
very serious competition. 

Furthermore, it is convenient for geographical reference, to 
note t&at all the oil found in the eastern United Sttites, is con- 
tained in a belt or range parallel with, and considerably west of, 
the Allegheny Mountains. 

The four separate oil regions differ from each other bo ma- 
terially in almost every particular, that an accurate conceptioa 
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of the relative value of our own sectioD would not be obtained 
by the general observer, without noting the special characteris- 
tics of the other three. 

The Canada Oil Regions. 

The Canada Oil Regions are situated in the western part of 
the Dominion, in the counties of Lambton, Bothwell and Kent, 
Province of Ontario. They extend from near Lake Erie to Lake 
Huron, and from the St. Clair river eastward about seventy 
miles. 

The prominent oil producing points are Petrolia, Lambton 
county, Oil Springs, Bothwell county, and Bothwell, Kent county. 

Petrolia is Bixteen mites south-ea^t of the outlet of Lake Hu> 
ron ; Oil Springs seven miles south of it, and Bothwell thirty-five 
miles from Oil Springs. 

Western Canada has no coal, the land descends gently to the 
south-west, and the general dip of the rock is westerly. 

The oil of Canada is found in a flint-bearing limestone, varying 
from close to open in its construction, and largely composed of 
marine shells, and other fossils peculiar to that geological hori- 
zon, the "Corniferous Limestone." 

The gravity of the oil is from 33° to 43° Beaume. 

The following record of the wells near Petrolia, indicates the 
special difiTerence of the nnderlying rock : 

Yellow clay, 5 to 15 feet. 

Compact blue clay, 50 to 100 feet, resting on a thin shell of 
limestone resembhng stalactite. 

A gravel bed, 2 to 8 feet. 

Slate, (Hamilton) 15 feet. ^ 

Corniferous Limestone, 40 feet, snrfece wells found here. 

Slate, 30 feet. 

Limestone, 40 feet. 

Slate, 3C feet. 

Corniferous Limestone, 250 feet j all the oil found in this horizon. 

Hard blue sandstone, 4 feet; underneath this a vein of salt 
water, apparently inexhanstible. 

At- this point commences the " Onondago Salt Group," (a for- 
mation of unknown thickness here,) in which is found the salt of 
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Syracuse, and also of Goderich, od Lake Huron. It has been 
penetrated at Fetrolia, in BeveraL places, to tha depth of five him- 
dred feet without producing a barrel of oil. 

The entire production of the Canada Oil Region, at present, 
■does not exceed 2,500 barrels per day. 

The Pennsylvania OH Region. 

Two lines drawn through the extreme eastern and western 
limits of all known developments to this date, are shown on Map 
B, and marked as the eastern and.westem dividing lines between 
the oil and the gas wells. These lines are taken solely for the 
object of giving some shape and definite locality to what is gen- 
erally known as the " Oil Region," and include everything that 
has at present a claim to such a title. 

They embrace a narrow strip of territory extending into Cattar- 
augus county, New York, and a broad area reaching over slightly 
into Ohio, the southern edge of which is not yet ftdly defined. 
The OU Begions of Ohio and West Virginia.. 

These Oil Regions are confined to two plainly marked belts of 
geological disturbance,(anticlinal,)shown on Maps A and B ; one 
■extending from Newport, Ohio, north through Washington and 
Morgan counties, and southward, in West Virginia, about forty 
miles through Ritchie, Wood and Wirt counties, and embra- 
cing the producing localities of Horse-neck, Sand-HiU, Volcano, 
(the principal point,) White Oak and Burning Springe, and a 
smaller belt a few miles to the west of it. 

The minimum width of the belt is about two and a half miles, 
and the point of greatest upheaval is at White Oaks, at which 
place the strata, forming the western border of the break, are 
inchned at an angle of 60°; at Oil Bock and Burning Springs, 
the inclination is about 20'^. 

The special peculiarities of this region may be stated as fol- 
lows: 

Oil is found in crevices at a certain fluid level, without the 
slightest regard to the character of the rock in which the crev- 
ice may exist. "Wliere a natural crevice has not been reached 
by the drill, the use of the torpedo seldom fails to open connec- 
tion with one. 

J.— 2. 
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ISo Burfa«e water ie found in the wella, and often no Bait water- 
At Volcano, eepecially, the oil is pumped clear, with a very slow 
motion of the walking beam not exceeding twenty strokes per 
minute. 

The oil ranges between 28° and 40° Baume, and wells of all 
grayities of oil are found indiBcriminately side by side. 

While the character of the underlying rocks of "West Vir- 
ginia and Ohio is a matter of no value, so far as the indication 
of oil is concerned, the following record of the wells at Volca- 
co, "West Virginia, which is the greatest producing point, may 
be of some interest : 
Conductor, or pipe to rock, ----- 5 feet. 
Yellow sand, - - - - - - - -45" 

Shale, 20 " 

Hard fine sand, 14 " 

White shale, - 23 " 

Dark sand, - - 28 " 

Shale, - - 60 " 

Gray and soft sand, - - - - - ' Q6 ^'^ 

Shale, - - - 47 " 

Sand, 14 '^ 

White sand, (Surface water lost here,) - - -66 "■ 
Soft shelly sand, (show of oil,) - - - - 22 " 
Gray sand, .--.----21" 
Dark coajse sand, - - - - - - -31" 

White sand and iJebble, 19 " 

Sand-rock, ------- -4 « 

Total, 1?5 " 

The total production of the entire region, at present, does not 

exceed five hundred barrels per day. 

Kentucky and Tennessee. 
Had it been ordered that the Ohio river should flow eastward, 

instead of West and South, it is probable that Kentucky and 

Tennessee would, to-day, share with Pennsylvania in the supply 

of petroleum to commerce. 

All that we know at present, reliably, about this section, is, 

that it has produced, from surface wells, enormous quantities of 

oil. 
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A well on Croeua creek, in Cumberland county, Kentucky, 
at a depth of 191 feet produced, for a time, 300 barrele per day. 
The wells on Boyd's creek, Barren county, pear Glasgow ; the 
oil springs beginning on the Cumberland river, and stretching 
through north-west Kentucky, and the wells in Overton county, 
Tennessee, seem to indicate the probability of a large produc- 
tion, if thoroughly developed. ' 

The fact, however, of the presence of sulphur in the oil, the 
distance of the territoiy from the great eastern centres, the ex- 
pense of transportation over a difficult route, and the ample 
resources of Pennsylvania, have completely held back operations 
on a scale of any magnitude. 



THE PENNSYLVANIA OIL REGION. 

Section 2. — Description of the Pennsylvania Oil Megion proper, as 
contained vjilkin the lines drawn between the Oil and the Gas wells, 
with reference to the known oil areas and oil centres as defined on 
Map B and the pvhUshed Map. 

In the following description of the separate localities in which 
oil has been found in Pennsylvania, those places which are well 
known are referred to under their particular names ; the out- 
lying and intermediate points, surrounding and connecting thft 
great oil producing areas, are numbered on Map B, from 1 to 65^ 
and mentioned in numerical order in the next section. 

Tidiotde. 

The extreme north-western terminus of the Pennsylvania Oil 
!Region is the district of Tidioute and vicinity, on the Alle- 
gheny river, in Deerfield township, Warren county ; it com- 
prises the New York and Allegheny, the Tidioute and Warren, 
the Wallace, Boyne, Cleland, Triumph, Grove, Halleu and Den- 
nis Run tracts. On the opposite side of the river the Economy 
society have a tract of twelve thousand acres, upon which is lo- 
cated an oil area of considerable extent. 

The first wells of Tidioute, (among the earliest in the region,) 
were located upon the banks and islands of the river, and found 
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no small quantities of oil at depths of one huadred and one hun- 
dred and fifty feet. 

Subsequent operations showed the existence of this sand-rock 
nnder the hills on either side, from which the best wells were 
obtained. 

Triumph City is located on the hill west of Tidioat«, at a 
height of 592 feet above the river, and was the centre of the 
most successful operations in 1869 and 1870. 

The first well in "Warren comity was located on Gorman run, 
one mile from the river ; it was two and a half inches in diame- 
ter and sixty-three feet deep. Owing to the fact that the oil 
sand-rock was found so near the surfiice on the river, a shaft of 
seven by nine feet in section was commenced on the river bank 
in 1865, by the New York Enterprise Mining Company, and 
sunk to a depth of 160 feet, entering the third sand-rock as 
much as thirty feet. 

A large amount of the rock was removed and brought to the 
surface, and was found to be an open porous conglomerate of 
small pebbles and a cementing matter of alumina and silica ; it 
was rather friable when long exposed to the air, and capable of 
iolding a large amount of oil. 

A fatal accident, caused by an explosion of the accumulated 
gas, terminated all work on the undertaking. 

A well on the island at Tidioute, drilled to the depth of 
1,000 feet, failed to find any eand below 125 feet from the sur- 
face. 

The best wells. at Tidioute and Triumph Hill have reached 
400 barrels per day, and the thickness of the sand is not fully" 
known, as operators were careful not to pierce it, but went only 
50 or 60 feet in the rock. 

The wells on the hill-land of the Economy tract opposite Ti- 
dioute, are worthy of a special examination ; the oil found in 
these wells came from a horizon above the river level, a totally 
exceptional case in all the annals of the oil region, and One which 
is BO well established as not to permit of any doubt. 

West Hickory. 

West Hickory is an oil area directly south of Tidioute, com- 
prising the Fagundas, Tuttle, Beatty, Scott and other farms. 

DiqitizeabvG00»^IC 
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A email amonnt of heavy oil of 27°, not exceeding 12 or 15 
barrelB per well, was prodnced on West Hickory creek, a short 
distance above its month, on the White farm, at a depth of 400 
feet. After this development had ceased, the inevitable search 
in the north-west direction, resulted in the Venture well on tho 
Fagondaa farm, which at a depth of 750 feet, found a third 
sand of 55 feet in thickness. The territory of -West Hickory 
was defined from this well, and in consideration of its size, has 
produced an unprecedented amount of oil, from a well of 400 
barrels maximum. Pipe lines from "West Hickory lead to Ti- 
tosville, and to Garland on the Philadelphia and Ei-ic railroad. 

New London. 

New London is the connecting link between Tidioute and 
Colorado, and lies just west of Tidioute. It comprises the land 
of the New London Petroleum Company and the adjacent 
farms, and while none of the wells are very large, the produo- 
tion haa been steady and uniform. The thickness of the sand- 
rock is from 40 to 55 feet, at a depth of about 650 feet. 

Colorado. 

Colorado,' lying between Enterprise and New London, in 
"Warren county, comprisea the lands of Benson, Hopina & Co., 
Jay and others,' The wells have been as large as one hundred 
aud fifty barrels per day, and the sand-rock is found on the flat 
of a thickness of about forty feet, and at an average depth of 
525 feet. From Enterprise to Tidioute, may be found through 
Colorado and New London, a complete line of wells centering 
however, at the points named. 

This range of oil-rock is doubtless far from being fully deter- 
mined, the ovei-whehning suj^ly of the lower oil fields having 
put a stop to active developments for a time. 

Enterprise. 

Enter[«ise, a village four miles east of Titnsville, on Pine 
creek, "Warren, county, has a few scattered wells, which have 
produced a small amount of oil for a long time, from a sand- 
rock 17 to 38 feet thick, found at a depth of about 450 feet. 
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As small wells have almost always been tlie " avant conri- 
ers" of larger ones, it would not be surpiisitig if a'larger area of 
good sand-rock were eventually found in this vicinity. 

Titusvillc. 

The prominence which the striking of the first well gave to 
Titimville, added to the advantages of its site, has been so far 
fully maintained by tlie enterprise and. public spirit of its citi- 
zens. "With pavements, sewers, gas, a splendid system of water 
works, and ample and elegant schools, all acquired at a mode- 
rate cost, together with churches of all prominent dcnominar 
tions, it is unquestionably a desirable place of residence. The 
Oil Districts around Titusville, arc— 

The Watson Flats, and the Guild and Parker Flats, at the 
junction of Oil and Pine creeks, which produced, together with 
the adjoining lands of Kingsland Oil Compaiiy and Original 
Petroleum Company, a great part of the oil from 1859 to 1864. 

The I>rake Well was located on Oil creek, on the land now 
owned by the "Watson Petroleum Company, New York, a nar- 
row strip extending across Oil creek, about a mile and a half 
below the town. The oil of the Drake well was found not in a 
sand-rock, but in a crevice ; the well was subsequently drilled 
deeper and a first sand found at 150 feet, 10 feet thick; a sec- 
ond at 870 feet, 55 feet thick, and no third sand found at 480, 
or in other wells adjoining drilled to 550 feet. "Within the city 
limits but little oil has been found, and none whatever of any 
moment on Oil creek north of it. 

A well was drilled by Mr. Jonathan "Wateon, in the city, at 
the foot of the hills on the north side, to the depth of 2,114 feet, 
for the purpose of ascertaining the existence of any oil pro- 
ducing sand below that found on the creek. This work will 
undoubtedly prove of great value in further investigation of the 
strata, and is shown-in the section on Map B. 

ChurchrMun is a separate oil area, north of Titusville, com- 
prising the Cadwallader, "Weed, Kerr, M'Guire, Atlantic and 
Great ATestem, Bamsdall and other fimns ; the sand-rock here 
does not seem to occupy quite the same geological horizon as 
that found on the flats below the city, a circumstance which 
subsequent examination may disprove or explain. 
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The wells on Church Eun, while never exceeding 300 barrels, 
iiave produced a great deal of oil, and are very lasting ; the 
sand-rock being from 60 to 75 feet in thickness, and found on 
the run at a depth of 480 feet. 

Tlie Octave District, comprieing the Hyde, Curry and other 
&rm3, is a continuation of the sand-rock of Oil Creek below 
Titusville, in the usual course to the soutli-weat. The wells are 
small but durable, and the general depre^ion in oil matters has 
prevented the extent of this area from being fully defined. 

The sand-rock is from fifty to seventy feet in thickness, and 
is found at a depth of about 875 feet. 

Miller Fainti is a shipping station of some importance, six 
■miles south of Titusville, on Oil Creek, and is the location of 
a considerable amount of iron tankage. 

Some oil was obtained in 1864, from shallow wells in the first 
.sands, (possibly from a surface drainage from the wells north of 
it,) but tlie quantity was inconsiderable. 

Heasantville, an aptly named town in Venango county, lies at 
the head of the great stretch of sand-rock that terminates at 
Cherry-tree Run, 

The land, in this vicinity, is too much sub-divided for general 
mention, the original owners being Brown Eros., Mitchell, Bene- 
dict, Dunham and others. 

The highest point of land in Venango county, 1,762 feet 
above ocean level, lies just east of the town. 

National Wells, on "West Pit-bole creek, is the nucleus of a 
district lying within the great stretch just mentioned, and was 
a pioneer of operations in this section, having been struck in 
1866 ; the third sand is found about fifteen feet thick, at a depth 
of 745 feet on the run. 

The wells do not exceed thirty barrels, but from the extent 
of the rock, and the care exercised in pumping and drilling, the 
amount produced has been considerable. 

West Pil-hde.—A small area of sand-rock under the Paxton, 
Eeech, Hydrick and Turner farms, in Allegheny township, Ve- 
nango county. * 

Wells on Paxton farm find the sand at 730 feet — ;fourteen 
feet thick. 
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SMmburg. 

Shamburg, Oil Creek townsliip, Venango county, a noted oil 
'centre, now nearly exhausted, was first brought into notice by a 
well on Cherry run, on the land of the Pittsbarg and Cherry 
Bun Petroleum Company. 

The prominent farms of Shamburg are the Atkinson, Tall- 
man, Clark, Fleming, Xing, Dearborn, Bennehoff, Qoss and 
Stowell. 

The sand-rock, on the run, is found at a depth of 775 feet,, 
and is from 60 to 75 feet thick. 

"While the largest wells of this section did not reach 500 bar- 
relB, there probably was no locality found which has contained 
BO many good wells. The price of oil also, during the time of 
its development, was such as to bring a large return. 

The following record of well No. 12, on the land of the Pitts- 
burg coidpany, is so minute and accurate as to possess an espe- 
cial value. 

38 feet of driving pipe. 

At 38 feet, a soft slate rock. 

At 70 feet, first sand-rock. 

At 71 feet, water crevice. 

At 91 to 112 feet, crevices. 

At 130 feet, bottom of fine white sand-roek 60 feet thick. 

At 132 feet, gray sand-rock bluish cast. 

At 152 feet, bottom of same, 20 feet thick. 

At 153 feet, slate rock, good drilling to 245 feet. 

At 245 to 256 feet, hard dark slate and sand to 278 feet. 

At 278 feet, hard pebble sand shell 18 inches thick. 

At 280 to 289 feet, hard gray sand and slate. 

At 289 feet, second sand-rock hard pebble, 11 feet thick. 

At 800 feet, sand bluish east, white pebbles, 5 J feet thick. 

At 305J feet, gray and white shells for 29J feet. 

At 338 to 440 feet, blue sandy rock, mixed with slate. 

At 420 to 480 feet, blue and red rock alternate. 

At 503 feet, hard blue rock shell 15 feet thick. 

At 520 feet, third sand very hard, white and yellow pebbles,, 
10 feet thick. 

At 530 feet, mud vein. 
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At 545 feet, through third Band 25 feet thick, two crevic«8 
and gas very strong. 

At 545 to 575 feet, blue sand and elate to 605 feet. 

At 608 feet, hard shell 2 feet thick. 

At 610 to 636 feet, blue slate. 

At 636 feet, hard white sand, mixed with pebble, hard shell, 
4 to 5 feet thick. 

At 640 feet, top of fourth Band. 

At 648 to 654 feet, hard pebble. 

At 654 feet, large gas vein and Bhow of oil. 

At 655 feet, bad mud vein. 

At 668 feet, through fourth sand 28 feet 6 inches thick. 

At 745 feet, slate, hard shell, 6 inches thick. 

At 745 to 748, hard slate. 

At 748 feet, hard ehell, yellow jjebble and good gas vein. 

At 750 feet, elate rock. 

At 768 feet, slate and hard ehellB. 

At 776 feet, top of fifth ^nd. 

At 776 to 778 feet, pebble rock, open and porous. 

At 778 feet, crevice, gas vein and good show of oiL 

At 781 feet, rock becomes darker. 

At 783 feet, dark rock, gassy. 

At 784 feet, porous rock. . 

At 792 feet, white and yellow pebble, crevice, oil and gas. 

At 794 feet, white rock, coarse and porous. 

At 806 feet, mud vein. 

At 828 to 830 feet, white and yellow pebble. 

At 830 feet, hard close white sand. 

At 834 feet, slate and sand mixed. 

At 835 feet, bottom of the well. 

A marked peculiarity of the great stretch of oil-rock, of 
which Shamburg forms a part, and one which deserves future 
examination, is the existence of black and greffli oil, so called, 
side by side in the same territory, so that the surface line be- 
tween the two classes of wells can be sharply defined. 

Red Hot, a suburb of Shamburg, on the land of Independent 
Oil Company and vicinity, lies between Shamburg and the Na^ 
tional wells. A stranger visiting the locality and traveling 
through the unbroken line of derricks from Shamburg to Pleas- 
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antville, would hardly be able to identify these aepamte places. 
The sand rock is simply an extension of that underlying Shanir 
burg. 

^ Pit-hole. 

Pit-hole, Allegheny township, Venango county, comprises the 
territory on Pit-hole creek, included in the Ilolmden, Morey, 
Bla«kmer, Rorker, Hyner, Copeland, M'Kinney, Ball, Dawson, 
Blank and other fanm. 

The area of this sand-rock, although unusually prolific, waa 
small in comparison with the beds lately discovered. The Fra^ 
zier and Grant wells on the Holmden farm, flowing at the rate 
■of 700 and 450 barrels per day, gave a great impetus to the de- 
velopment, and the price of oil at the time, furnished the means 
for so much extravagant expenditure, that it may be safely 
■stated that .no oil in the region was ever obtained at an equal 
cost, A city of ten thousand inhabitants, with all the concomi- 
tants of vice, luxuiy and piety, started into life in a few months 
and fading with the decline of the territory within a year, was 
so nearly obliterated by fire and bodily removal, that scarcely a 
veetige remains to-day. An example so striking and so extreme 
■cannot probably be found elsewhere. 

The eand-rock on the flats of Pit-hole creek, is here found at 
a depth of over 600 feet, and but from 14 to 20 feet thick. 

Cask Up, a small sand-rock on the Huidekoper farm and the 
«dges of adjoining tracts, about two miles north-east of Pit-hole. 
Although of not very great extent, it nevertheless was remarka^ 
ble for its production ; the first well, which was drilled to an 
upper aand-rock with a small production, being subsequently 
purchased by some old operators, who, on drilling deeper, ob- 
tained a well flowing 1,100 barrels per day. 

Bean Farm, including the Golden fann and several smaller 
tracts, lies east of Pleaaantville and north of Pit-hole, in Alle- 
gheny towiBhip, Venango county. The wells were small and 
-proportionately lasting. 

Bull Bun and Cow Bun, Oil Creek township, Venango county. 
The mouth of Bull run, which is a deep gorge from ofl' Oil 
creek between two hills, is covered by the fifty acres of the Fare! 
farm, upon which, at the mouth of the run, the famous Ifoble 
-well flowed to the extent of 2,500 barrels per day ; the Patter- 
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aon farm and land of tlie Caldwell Oil Company span the bal- 
ance of the run, and the land of the Clinton Oil Company like- 
wise encloBcs Cow run adjacent to the north, nearly all of which 
is underlaid with a good producing Band-rock. The sand-rock 
IB a continuation of the sand-rock of Oil creek. 

Petroleum Centre. 

The first success of any magnitude at this well known place, 
was upon the Hyde and Egbert farm, a triangular flat at the 
hase of the M'Cray hill, which a few years afterwards was also 
anccessfully developed. 

The Maple Shade and the Coquette wells are so familiar as to 
need no further mention than that their production was from 
400 to 500 barrels per day. 

The town itself is situated on the land of the Central Petro- 
leum Company, a great part of which has been found produc- 
tive. The Woods, Pearson, Claremont and other farms, extend- 
ing over the hill to Cherrytree run, have all been found to over- 
lie at 950 feet, a fine bed of oil sand-roek 45 feet thick, which, 
however, stops precipitately at the run. 

Bennehofi" run and hill, Pioneer run, the Upper and Lower 
M'Elheny farms and M'Cray hill, are all suburbs of the Centre, 
and have in their time been great producing localities. The 
sand-rock at the Centre, is found on the flats at a depth of 475 
feet and is about 40 feet thick. On the adjaoent hills, the depth 
is correspondingly increased. 

ColumUa Oil Company, (Story Farm.) 

The Storj/ Farm, deserves special mention, not only for the 
success accorded to its development, but from the excellence of 
its management. 

On 500 acres of land there have been drilled over 180 wells, 
producing nearly one millions barrels of oil, and paying divi- 
dends to the stockholders of the company to the amount of 
nearly three millions of dollars, over all expenses, within a pe- 
riod of less than ten years. 

The territorj' is now exhausted, but the record of the work 
remains aa a permanent example of -what the careful manage- 
ment of oil territory can accomplish. The sand-rock here is 
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found at 480 feet, and of the same thickneBB as at Petrolenm 
Centre. 

Blood, Mynd and Tarr farms, on Oil creek, between Petrolemn 
Centre and Rouseville, are well known as land marka in the 
early Btages of the oil excitement. 

The famous Blood well of 1,000 barrels per day, and the Phil- 
lipa well on the Tarr farm, which flowed by aetoal measure- 
ment, in twenty-four hours, 8,940 barrels, and produced over 
500,000 barrels of oil, together with the "Woodford and other 
wells indicated the richness of the nnderlying rock. The sand- 
rock is from 38 to 58 feet in thickness at the usual depth of Oil 
creek rock. 

RousevUZe. 

Rouseville, an oil town formerly of over 3,500 inhabitants, 
ie situated on Oil creek, at the mouth of Cheny run. The bed 
of sand-rock, which is almost continuous from Petroleum Centre 
to Oil City, extends up Cherry run for about two miles. The 
four Reed wells on the Criswell tract, located on a single acre, 
produced upwards of 100,000 barrels of oil ; the most prominent 
• of the farms on Cherry run above Rouseville are the Union Pe- 
troleum Company, the Mingo Oil Company, the Brevoort and 
the Smith farm. The third sand is from 27 to 42 feet in thick- 
ness, and is found at a depth of 550 feet, somewhat greater than 
Oil creek, on account of the rise of the run. 

The M'CUntock, Steele, Buchanan and Clapp farms lie between 
Rouseville and Oil City, and have all been good producing 
farms, but are substantially described by those which have just 



With a few lingering exceptions, the valley of Oil Creek, as 
an oil producing district, is rapidly becoming a thing of the 
past; its demise was, no doubt, accelerated by the transfer of 
capital and energy to the more prolific fields of Butler county. 
With many the belief is strong that future enterprise will clear 
out its water-logged sand-rocks, and find a fresh supply of the 
product, but at present many of its mushroom towns are to- 
tally obliterated ; such buildings as were not destroyed by fire, 
have been carted bodily away. Waving grain and gardens oc- 
cupy the richer flat land that teemed with the wild excitement 
of 1865, and cover the rusty nozzles of the driving pipes. 

DiqitizeabvG00»^IC 



PENNSTLVAXIA OIL D19TB1CT. J. 29. 

And yet when we remember that Oil creek, within thie length 
of twenty miles, has produced over one hundred, arid ten million 
dollars worth of oil from an actual area of leas than three square 
miles, mined with a moat appalling waste, it is doubtful if any 
portion of the earth's surfttce has ever given to man an equal 
return for bis labor. 

Oil City. 

Oil Cityy while possessing an admirable location which, in the 
future, as in the case of Pittsburg, may be the means of over- 
coming all present obstacles, still labors under natural disadvan- 
tages, BO ixt as the expansion of the city is concerned. These 
have been met by her citizens with unusual courage, persever- 
ance and liberality. The city long since surmount«d the steep 
hills which enclose it, and crowned them with good streets and 
pleasant homes, and it has also included the town of Venango, 
upon the opposite side of the Allegheny river, consolidating 
the connection by means of two substantial bridges. 

There seems to be two stages in the life of all mining towns ; 
lie first, when buildings of rough lumber are hastily thrown 
together on the surface of the ground, merely to accommodate 
present urgent need, and when the country depends, to use a 
forcible but homely expression, entirely " on greenbacks and 
ten-penny nails." 

The second is, when the ravages of fire, a sure visitor of such 
places, are replaced with substantial buildings of stone, brick 
and iron. 4- town which survives the first stage, and passes into 
the second, possesses some certain elements of durability. 

The substantial improvements of Cfil City are all the more 
remarkable from the unusual natural difficulties with which it 
was necessary to contend. Along the creek, and the river flats 
on both sides, in the vicinity of Oil City, good fair producing 
wells have been found ; the third sand having an average depth 
of about 475 feet, and being from 20 to 55 feet in thickness. 

Stand Off City, or Shaw ferm, lies between Oil City and 
Cherry Run, on the summit of the hill ; the sand-rock being a. 
continuation of that from the ereek, andfrom 20 to 57 feet thick. 

Charley Rwti and Shaffer Run are small streams entering the 
Allegheny, and the creek, within the limits of Oil City ; from 
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theee two runs a stretch of sand-rock is found, extending over 
to Reno on the river. 

Reno. 

The town of Reno was a bold attempt on the part of Mr. C. 
V. Culver, to divert the trade of the npper Oil Region to a point 
on the Allegheny river possessing greater natural advantages 
than Oil City. 

For this purpose a railroad was constructed, at an enormous 
expense, from Pit-hole to Reno over the hills ; the town of Reno 
lying npon a beautiful slope on the north bank of the river, 
was built as its terminus, and furnished at once with a hand- 
some sfation, hotel and all the improvements and facilities of a 
long eBtablished place. 

That the enterprise miscarried is due, doubtless, more to the 
financial crash of 1865, than to any other cause. 

The continuation of the sand-rock of Charley run, on the Reno 
lands, in 1867, has given some prosperity to the place. The 
sand-rock is found, on the river, at a depth of about 500 feet, 
and the territory being unusually well managed, has been pro- 
portionately lasting. 

Walnut Bendy on the Allegheny river above Oil City, over- 
lies a bed of sand-rock which was operated to some extent in 
1865. 

Sage Run, which empties into the Allegheny river opposite 
Oil City, is the commencement of a stretch of sand-rock which 
begins at a point on the run, one and a half miles from the river, 
and extends westward beyond the head of the run, oyer the hUla 
of Cranbeny township, Venango county, including the Sands, 
Schwartz and other farms, and terminating in an oil town of 
short life known as Bredinsbm-g, a few miles south-west of Oil 
City. The wells have produced as much as 800 barrels each per 
day, and the sand-rock is found from 900 to 1,100 feet from 
the surface, and from 18 to 20 feet in thickness. 

The railway of the Cranberry Coal Company, whose exten- 
sive lands lie to the south-east of Oil City, and their coal on the 
summit of the hills, follows the general course of the run. 
Franklin. 

The wells of Franklin and Sugar creek, which, with the wells 
of Smith's ferry, Ohio, and Slippery Rock creek, Lawrence county. 



>vGoo»^lc 



PENlisYLVASIA OIL DISTRICT. J. 31, 

PennBylvania, mark the extreme north-western boandary of the 
actual producing district, find their oil in the uppermost oil- 
prodnciiig sand-rock on the great slope from the north-west. 

Fntare investigation will perhaps connect this with the fact, 
that all three of these places produce heavy oil. The sand-rock 
is found at a depth of 260 feet, beneath the flat, is geologically 
higher than that of Oil City, and is from 50 to 80 feet in thick- 
ness. The gravity of the oil ranges from 80° to 32°, and the 
largest producing well haa attained 150 barrels per day. 

The territory extends over to Two Mile run, and includes the 
lands of George P. Smith, M'Calmont, Fee and others. 

Franklin, the county seat of Venango county, (the site of old 
Fort Venango,) a substantial city of 7,000 inhabitants, is so in- 
terwoven with the earliest history of our State, that it needs no- 
repetition here. 

Foster, on the Allegheny river below Franklin, overlies a. 
email detached bed of sand-rock, situated in the general sweep 
of the oil bearing areas north-east and south-west from Eeno- 
and Petroleum Centre. It comprises the Foster, Miller ani 
Bonsall tracts, lying on both sides the river. The third sand is. 
found at 610 feet, and is from 12 to 14 feet thick, 

Btdly HiU. — This territory was one of the discoveries atten-^ 
dant on the belt line of Mr. C. D. Angell, heretofore mentioned ;. 
it lies upon the hill between Franklin and Foster, and com- 
prises the Stroman and other farms. 

Scrub Grass, on the Allegheny river, opposite the mouth of 
Scrub Grass creek, is also an isolated territory over a small bed 
of sand-rock. The development here was the result of large 
purchases of land by the Philadelphia and Boston Petroleum 
Company. The producing area includes Belle island^ the M'- 
Millen and other farms. The depth of the sand-rock on the 
river is 615 feet, and its thickness from 18 to 20 feet. 

Mist Sandy, 

East Sandy lies upon the extreme south-eastern edge of the 
present oil development, and is the only connecting link; at 
present, between the upper and lower oil fields. It comprises 
the land of East Sandy Lloyd Oil Company, Montgomery Oil 
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Company, and others, and is situated on East Saadj creek, in 
Bockland township, Venango county. 

Gas City is the name of the settlement which forms the cen- 
tre of operations, and takes its name frem the great gaa veins 
which occur in all the wells here. The sand-rock has a thick- 
ness of sixty feet, and is found at a depth of 850 feet. 

The Earning well of East Sandy was situated in Pine Grove 
township, between main Sandy creek and the hrancheB of the 
eame, it was drilled in 1866 850 feet to the third sand, when 
a mud vein was found, and the tools stack. The out-pouring 
of gas was so great, that from careleaenees it soon took fire and 
burned a long time. 

The Lower Oil Fields. 

"We come now to the great Lower Oil Belt, a term in this 
case not misapplied, beginning at Triangle City, on Beaver 
creek, Clarion county, and terminating for the present, at St. 
Joe, in Butler county, in length twenty-one miles. 

It would seem desirable that any statement couceming this 
remarkable producing area, the greatest found so far, and in all 
probability the greatest that ever will be, that it should be made 
only after the fullest and most thorough collation of every detail 
of facts which can possibly hear upon it. But there will be no 
attempt made in this report, to go beyond the citation of such 
facts as are too well known to be questioned and are essential 
to explain the connection of the salient features of this region 
with the Upper Oil region, concerning which we have fuller in- 
formation. 

A sand-reck found at Brady's Bend in 1866, at the depth (rf 
1,100 feet, with some oil, gave rise to a further investigation of 
the river above, and resulted in the discovery of a sand-rock of 
57 feet, at a depth of 960 feet on the river at Parker's Landing 
in 1868. It was not until 1870 that the seareh for the limits 
of this sand-rock on the north-east and south-west line, extended 
it to the hills at Lawrenceburg, back of Parker's, and to the 
mouth of the Clarion river. 

The bend in the belt as now defined, and which will be ob- 
served on the maps, caused no small amount of " wild catting," 
and some fortimate delay ; the belt when once found however, 
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was soon worked back to the atarting point; owing to the 
height of the hills, a number of wells which were snppoaed to 
be feilnres, were afterwards drilled to the proper depth with 
great resalts. On the north-east, Petersburg, Antwerp, Turkey 
City and Beaver Creek, were successively embraced within the 
limits of the belt, and on the south-west, Petrolia, Kams City 
and Milleratown. 

After leaving Kams City, the belt seei^ to divide into two 
well defined and separate beds, known as the East and West 
belts, one of which has been prolonged to St. Joe. 

The entire width of this great stretch of rock does not exceed 
three miles, and to the fact of so vastly productive an area being 
found continuoos, instead of in detached spots as in the Upper 
Region, the rapid development is due. 

The aand-rock dips so rapidly after leaving Scrub G-rass, that 
many of the wells of this section are as much as 1,600 feet in 
depth ; if th^e are drilled without loss at the present prices of 
oil, we may safely set it down as a fe«t which will have no 
small bearing on the future, that the maximum depth at which 
a sand-rock can be profitably found, is yet an unknown quantity. 

That part of the great belt lying east of the river, yielding the 
greater part of its production from wells of moderate size, has 
shared to some extent in the lull which the great spouters of 
Butler county brought upon the balance of the re^oa. Should 
the price of oil appreciate or the production of the sooth end 
fall off, we may look for further operations in this direction. 

Some idea of the relative position of the sand-rock along the 
belt from the upper end southward, may be obtained from the 
following data : 

At Turkey City, sand on flat at 1,150, 20 feet thick. 

Ocean Level of Pump Station, Turkey City, 1,179 feet. 

St. Petersburg, Fountain well, 1,241 feet, 26 feet of sand. 

Blanchard & Siggins' well, D. Eitt's farm, 1,063 feet, 26 feet 
-of sand. 

Eddinger fiirm, St. Petersburg, 1,150 feet, sand 24 feet. 

Peter King farm, Ritchey run, 1,000 feet, 23 feet of sand. 

Casino well, Parker's Landing, 1,065, 36 feet of sand. 

Murray well, J. Marshall farm, Parker's, 1,027, 80 feet of aand. 
J.— 3. 
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Bear creek, above the mouth, 1,170 feet, 88 feet of Band. 

Kama City, Ocean Level, 1,280 feet 

Third sand found at 1,440 ; fourth sand at 1,535. 

Third sand, about 26 feet thick. 

Modoc wells, 1,450, sand 12 to 15 feet thick. 

'William Moore form, two miles south of Kams City, sand 
at 1,560 feet. 

Armstrong run, Sear Brady's Bend, at 1,268 feet, 7^ feet in 
third sand. 

"Wells at Millerstown, average depth, 1,550 to sand. 

On James M'Cready farm, three and a half miles soath-weet 
of Millerstown, 1,530 feet to sand. 



Section 3. — The Description of the Oudying Points that have been- 
Tested, numbered on Map B from 1 to 65. 

Between the main beds of sand rock which are* the great cen- 
tres of development, and to the north-west and south-east of the 
range of productive oil areas, there are isolated localities which 
have been explored to a greater or less extent and which are par- 
ticularly valuable for completing our conception of the general 
situation of the oil bearing strata. 

The moat prominent of these are given below, simply with the 
expectation that thej will serve as guides to point the way to 
further and closer investigation. They are numbered on Map B 
from 1 to 65, the description given containing only such portiona 
of the information as could be obtained at present and deemed 
perfectly reliable. 

No. 1. Heavy oil at a depth of 150 feet, near Lowell, Mahoning 
county, Ohio. Well afterwards sunk to a depth of 900 feet, and 
gas obtained, but no oil. 

No, 2. Slippery Bock Creek, above Wurtemburg, Lawrence 
county, Pennsylvania ; a number of good producing wells, some 
as large as fifty barrels, but not lasting, the oil was of heavy 
gravity. 

No. 3. Oil Spring Beservation, Oil Creek, Allegheny county, 
New York ; this locality has been long known for its surface oil. 

No. 4. A well at Limestone, Cattaraugus county, New York, 
in March, 1872, produced for a short time some oil of 45° grav- 
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ity ; this well was 1,050 feet deep, had much gas, and yielded 
at first about five barrela per day. 

No. 5. Wells on Cow run, near Marietta, Ohio. These wellg 
are on the main belt of anticlinal in the Ohio oil region, and are 
about 450 feet in depth. 

No. 6. Wells on Duck creek, Washington county, Ohio; a part 
of the same belt jnst mentioned. 

No. 7. Well at Utica, French creek, Venango county ; seven 
barrels per day of heavy oiL 

No. 8. Gas well at Leechburg, on the Kiskeminitis river, seven 
miles above its mouth ; this well is 1,200 feet deep, produces no 
oil, but an cnormona amount of gas which is used as fuel by 
manuiactories. The oil springs on the Kiskeminitis were known 
to the oldest inhabitants. 

There is also a gas well at Crooked creek, near South Bend, 
Armstrong county, not indicated on the map. 

No. 9. Tarentum, on the Allegheny river, above Pittsburg; the 
salt wells at this point, which descend to a depth of 450 feet, 
have always found more or less Petroleum within 350 feet of 
the snrfece. Some of these wells have been drilled exclusively 
for oil and have produced from eight to ten barrela per day. 
The oil separates by the subsidence of the brine and does not 
impart any flavor to it. 

No. 10. Wells on Hosmer run, on lauds of the Atlas oil com- 
pany and others, near Garland, in Warren county ; found an 
amount of oil at a depth of 500 feet, which would indicate the ex- 
istence of a larger bed of sand- rock in tbe vicinity ; for soma 
reasons all operation Has ceased for several years. 

No. 11. Bdinburg, Lawrence county, Pennsylvania, on the Ma- 
honing river. A 10 barrel well 260 feet deep. No sand-rock is 
found until a depth of 100 feet is reaghed. In 1861, the Straw- 
bridge well on th* Mahoning river, produced 15 barrels a day 
for some time. Hiavy oiL 
. No. 12. 

No. 13. Gas well at Meadville, Crawford county, Pennsylvania. 
Six feet of sand found at 350 feet. No other sand, more than a 
few inches in thickness, had been found at 1,000 feet. 
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No. 14, Well on Stewart's Run, Venango county. Gaa, of 150 
lbs. preasare, struck at 150 feet in the second sand. Third sand 
not found at 825 feet. 

No. 15. Coal on Cherry Bun, one and a-half miles above Ru- 
mer, Venango county, on the Eagle farm, 75 feet above the bed ■ 
of the creek. 

No. 16. The Gaa Wells of Erie, Pa., vary in depth from 450 to 
1,200 feet. That of Mr. Deming, at the planing mill between 
Peach and State streets, fonnd it at 453 feet. The average depth 
is generally about 600 feet. The depths at which gas is sup- 
posed to be found in a body, is often subject to a great deal of 
uncertainty and question. Anything so penetrating and of so 
light a density as gas from hydrocarbons will not, of course, be 
confined . to fixed horizons ; the gas of a very shallow well may 
rise through a natural crevice from a much lower point. Well 
of Fortuna Oil Company, French street, 585 feet, small amount of 
heavy oil 28". Jareki and Company, 2 wells, one 1,200, one 700 
feet deep. Brevillier's well, 625 feet, has been running five 
years. Conrad's brewery 600 feet. There are, in all, about 27 
■wells drilled for gas in Erie. 

No. 17. Middlesex, Mercer county. Pa. A small well of heavy 
oil at the saw mill between Middlesex and Pulaski, on Erie and 
Pittsburg railroad. 

No. 18. Well on Little Scrub Grass creek, Butler county, near 
Anderson's mills, at a depth of 1,000 feet found athird sand, and 
penetrated to the depth of 30 feet. 

No. 19. Newell's Run, Washington county, Ohio. Well on the 
land of Robert Eoutahd, below the mouth of the run, 5 barrels, 
525 feet deep. Well on land of J. B. Kiggins, 10 barrels, 236 
feet deep. These wells are on the main Ohio anticlinal belt be- 
fore mentioned. 

No. 20. Coal bed at Kinzua creek, near its mouth, twelve miles 
up the Allegheny river from Warren, Pa. The bed lies between 
600 and 700 (" 638") feet above the river, and is described aa 
follows: — Cannel coal 4 feet; fire-clay below it 7 feet; bitumin- 
ous coal below this 4 feet. 

No. 21. Coal in Cherry Grove township, Warren county. 

No. 22. Bradford, M'Kean county. Pa. The conglomerate here 
is found on the hill-tops, with some fine exposures, and a small 
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antoTiDt of oil and gaa is foimd in a few wella in the valley, whose 
record, if preserved, would be interesting. 

No. 23. Heavy oil at Meoca, Tnunbnll connty, Ohio. Shallow 
wells and quantity limited. 

No. 24. BuUy Hill District, Booth of Franklin, Pa. The sand- 
rock here is 25 feet in thickness. Painter Well, Pope farm, 100 
barrels, the other farms are the Ryle, Stroman, Wise, Miller, Gra- 
ham and Holstein. 

No. 25. Coal at Millerstown, fonnd near the tops of the hills 
at an elevation of abont' 240 feet above the river. 

No. 26. Well on Thorn creek, two miles west of Saxonburg, 
Butler county, claimed to have produced for a short time, a con- 
siderable quuitity of oil. 

No. 27. Well of Brown & Co., Jennings Ralston ferm. Sugar 
creek, Venango coonty, above Cooperstown, 660 feet deep, 8 bar- 
rels of oil per day. 

No. 2S. 

No. 29. Gas well at Cony, Pa., 950 feet deep. 

No. 30. 

No. 31. 

No. 32. Heavy oil in a well at Wilcox, Elk county, Pa., at a 
depth of 1,691 feet. 

No. 33. Conglomerate outcrop. North Rocks, near Warren, Pa., 
between Ackley and Hatch Run Glade township ; conglomerate 
40 to 50 feet thick, fine exposure, rests on slate, is covered with 
disintegrated sand- rock. 

No. 34. Well at Olean, Allegheny county, New York ; depth 
of well 785 feet; first sand at 300 feet ; second sand at 450 feet ; 
third sand at 780 feet ; third sand- rock being very thin, some oil, 
much gas. 

No. 35. Designates the situation of the heavy oil district of 
West Hickory ; small wells, about 20 barrels found in an- upper 
sand, and before referred to. 

No. 36. Smith's Ferry, Ohio, is just over the State line, and 
some of the production is within the State of Pennsylvania; the 
oil produced is heavy oil, 27° to 33° gravity. The wella lie 
mostly on the road between Smith's Ferry, Ohio, and Ohioville, 
Fa,, and the average production of each well, is from 25 to 90 
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barrels per week. The production of the entire district in Feb- 
ruary, 1869, wa3 250 barrela per day. 

No. 37. Well on Winter's farm, Troy township, Crawford county* 
Pa, on Big Sugar creek, one and a half miles from the Diamond' 
ten miles west of TitnsTille. A good sand was found at 600 feet 
56 feet thick, drilled to 1,670, but found no oil ; torpedoed at 600> 
feet, small amount of oil obtained. 

Ko. 38. Gas well, three miles north-east of East Sandy Oil dis* 
trict ; a good sand-rock of 42 feet, much gas, no oil ; one-half 
mile east of this, another similfur well. 

No. 39. Oas well, half way between Qtia City and LineviUe. 

No. 40. Trace of oil in a well on Hiram Heath &rm. Hickory 
township, Forest county. 

No. 4i. The Newton Oaa well, on the A. H. Kelson taim, five 
miles nortii of Titusville, is 786 feet deep to a third sand, and im- 
mediately upon its completion, it began to discbarge an immense 
Toliime of gas ; the three-inch pipe from the well was divided 
iuto seven two-inch jets, one of which was sufficient to run the 
engine with an indicated pressure of 75 pounds to the square 
inch, the other six being left open ; a measurement of the entire 
production gave the amount of four millions of cnbic feet per day. 
Lines of pipe were laid from this well to Titusville, and have sup- 
plied light and fuel to a great number of dwellings and manu&c- 
tories. The greatest objections to the use of natural gas, are its 
impurities and the pulsations of the pressure, rendering it diffi- 
cult to regulate its use. It would seem, however, that the latter 
could be easily remedied. 

No. 42. Octave district, Hyde farm and vicinity, near Titus- 
ville, sand- rock 50 feet ; Abbott and O'Hare tract, wells 890 teet. 

No. 43. The Drake Well, four and a half inches in diameter, 
the first in the oil region, was found in a surface sand at a depth 
of 71 feet ; the well was subsequently drilled to the depth of 480 
feet, but never afterwards produced much oil. 

No. 44, Walbridge Farm, Sugar creek, Venango county ; sand- 
rock, 25 feet. Smith Well, Ware farm. Lake branch of Sugar 
creek, five barrels per day of 42° oil, at 750 feet. 

No. 45. Johnson Farm, Raymilton, Venango county; Ray- 
mond Well, 930 feet deep, eight barrels per day. 
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No. 46. Gowansbannock Well, on Portage creek, above Em- 
porium, Cameron county, Fa.; no oil, great quantity of gas. 

No. 47. The gas well at Fredonia, Ghautaagiia county. New 
York ; the record of this well is given in the remarks upon the 
section on Map B. 

No. 48. Gae wells of Neflf and Ward at NQes, Ohio. 

No. 49. Gaa well of J. H. Casement, at Fainesville, Ohio. 
Record as follows: Drift clay and gravel, 40 feet; Erie shales 
and Boapstone, 648 feet ; Huron shale, very black and bituminous, 
with strong smell of oil, 12 feet; total depth, 720 feet. Gas 
found in the Erie shales. 

No. 50. Rock City, Allegheny county, New York ; afineexpo- 
Bure of con^omerato well known. 

No. 51. Small show of oil on BIyson's Run, in Little Toby, 
Clarion county, Pa. 

No. 52. Greene county. Pa.; Vance well on Little Whitely 
creek, Maple farm, near Dunkard creek ; 150 feet deep. 

No. 53. An exposure of conglomerate at Panama, New York, 
on both sides of Little Broken Straw creek; also known as 
"Rock City." 

No. 64, Gas well at Howeville, Tionesta township, Forest 
■county. 

No. 55. White Oak, West Virginia. Oil from 26° to 28°; 
gravity found from 80 to 380 feet; Sand-hill is two and one-half 
miles north-west of White Oak; at a surface distance of 300 feet; 
the same gravity of oil is found in one well at 300 feet and an- 
other at 600 feet ; in one well a lubricating oil of a yellow color 
IB found at 300 feet. 

No. 56. A salt spring at the head of Sugar creek, Crawford 
county, which has yielded a considerable quantity of salt The 
water not being very strongly impregnated with saline matter, 
a weH-Ti-as sank to the depth of 300 feet, but instead of yielding 
strong brine, oil was obtained in small quantities, and mixing 
with the salt water rendered it valueless. 

No. 67. Groce Farm, Clarion county, between Clarion and 
Shippenville ; small well 700 feet deep. 

No. 68. 

No. 59. 
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No. 60. Sage Run, near Oil City. Hill wells from 800 to 1,100 
feet ; sand-rock 60 feet thick. 

No. 61. Wells on Dunkard's creek, Greene comity, Pa. 

No. 62. Well at Panama, Chautauqua county, New York, 550 
feet deep ; six feet in the second sand. A surface sand found at. 
344 feet, 75 feet thick. A first sand found at 461 feet, 30 feet 
thick. 

No. 63. JanuBon iarm, Allegheny river, above Tionesta. Well. 
240 feet deep, sand 13 feet thick, small production of 48'^ oil. The 
well drilled 550 feet, but no more sand found. . 

No. 64. 

No. 65. Five or six wells on Kinzna creek, Warren county ^. 
near the Allegheny river. 
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CHAPTER m. 

OEOLOOY OF PETROLEUM. 

The promineiiifads concerning the rdative 'situation of the horizon. 

ofQieoH bearing sand-rock, iUuetrated hy a section accompany- 
ing Map B,/rom Lake Erie to the Ohio river. 

Ths knowledge of the strata tmderljing Western PennBylvania 
may be obtained in two ways : 

First. By obeerving the long and continnouB outcrops exposed 
on the hill elopes above water. level. These are seen to be not 
perfectl)' horizontal, bnt to sink steadily and slowly as we go 
southward and westward ; (a formation which crops out in the 
State of New York, will be found at a great depth in Pennsyl- 
vania.) 

Second. From the records of artesian borings, when duly con- 
nected with accnrate levels of the surface. 

The outcrops visible along the shore of Lake Erie will, of 
course, underlie any outcrops found south of Jbat point, and the 
records of the wells drilled on the shore of the Lake, will fur- 
nish us with the character of the yet lower formation. 

While the precise location of the horizon, at which our Penn- 
sylvania oil is found, can only be determined by an examination 
of its entire area, a few deductions from such prominent feets 
as are not likely to be seriously affected by future work, will be of 
value in obtaining some idea of the nature of the search re- 
quired. 

It is particularly desirable to convey to the mind of the reader, 
an accurate impression of the relative size and location upon the 
snrfece, of such areas as outline the oil bearing rocks below, and 
these are defined on Map B, It will be observed that these spots 
are isolated and disconnected, and, with the exception of the 
stretch of the great lower oil fields, do not comprise any continu- 
ous belt. 

To present this more clearly, it maybe stated that out of 3,115 
square miles of land in Pennsylvania, embracing everything- 
which, by general acceptance, can be denominated as the oil re- 
gion, only 39^ square miles have actiiallj produced oil ; that is 
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to Bay, all the territory, tliat now is, or has been produciDg,coulcl 
be contained in an area of 25,000 acres. 

Whether the component materials or the great body of this 
oil exist in the sand-rock where it is found, or at a depth beyond 
the present reach of the drill, is a qnestion of scientific interest, 
"but not of direct importance. What we are searching for to- 
day, is the location of the veni hoiea by which this oil reaches 
■within drilling distance of the surface of the earth, whether such 
yent hole consists of an open sand-rock or sponge as in Pennsyl- 
vania, or of an anticlinal or system of broken rocks as in West 
Tirg^ia. 

From the fact, that coal and Bimilar minerals are mined ia con- 
tinuous beds, stretching often over coanties and States, it would 
be natural to suppose that the sand^rocks of the separate oil dis- 
tricts are connected in the same way. 

The extent of the beds of the upper sand-rocks, near the sur- 
face of the earth, is so much greater than that of the oil bearing 
rock, that the proposition ie substantially true so far as they are 
concerned, with the exception that they are not found at a posi- 
tively uniform horizon, but overlap and underiie each other at 
the edges. 

A well drilled anywhere in the region, will find a first sand, 
and sometimes a second and invariably some mountain sands, as 
they are called, are foaud even above these, bat no productive 
sand-rock has been found on the horizon of the third or oil pro- 
ducing sand, except where indicated on the map. 

Oil has been found in small quantities in the first and second 
sand-rocks, in detached spots, and from the earliest wells, but the 
bulk of the product has been obtained from the third sand. From 
the means within reach at present for defining the position of this 
rock, there is every reason to believe that it is situated approxi- 
mately throughout the region onder consideration on the same 
geological horizon. 

A producing spot in the Pennsylvania region, (as defined on 
Map B,) is an area overlying, from 500 to 1,600 feet, a bed of 
porous conglomerate &om three to seventy -five feet in thickness, 
the thickest part of the rock giving the best well, and this thick- 
est part being generally found in the centre of tiie area, the rock 
tapering ofi* at the edges. 



>vGoo»^lc 



PENNSYLVANIA PETBOLEDK. J. 43, 

When a well is drilled in an untried locality, and the third sand- 
rock fonnd of any thickness, whether with mr,ch or little oil, this 
well is followed by others situated in different directions from it, 
until the thickest part of the sand-roek is discovered and a good 
well is the result and it is not long before the edge, where the rock 
^ins out, can be mapped on the surface of the ground above it. 

There is, therefore, within reach of the drill, no continuous bed 
of oil bearing sasd-rock, hut a aeries of scattered disc-shaped de- 
posits whose outline end situation so far as discovered are indi- 
cated on Map B. These separate and detached beds of third 
sand-rock are lens-shaped, being thin at the edges as before 
stated. 

The use of the term oil belt, has led to some misconoeption ; 
lines which were run across the surface of the country for many 
miles in courses varying from north 14° east to north 22° east, 
have been found to intersect the surface directly over these pro- 
ducing beds of third sand, but in sep rate places and widely apart. 
The value of this discovery is doubtless confined to the extent of 
the conformity of these lines with the general course of the cur- 
rent which transported the material to form the deposit. 

The Section on Map B. 

For the purpose of locating the relative horizons of the oil- 
bearing semds, from our present knowledge, a profile section has 
been m^de extending through the length of the oil region from 
Lake Erie to the Ohio river. 

In presenting this outline of the underlying strata of the oil 
country, it is essential that such a section can only state such 
general points as may be deduced broadly but still without ques- 
tion, in the present state of our knowledge from an extended view 
of the whole area involved. 

Except 80 far as they present the mfun features, it is not de- 
. sired that they should be considered final and conclusive. 

In the profile given from the Ohio river to Lake Erie we have 
simply the line of the oil bearing sand-rock located at twenty- 
five dififerent places, from a careful average of a number of wells 
at each pleice, and the height of each place above tidewater 
also, three horizons of the coal measures, with termini at well- 
known places. 
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The alignment begins at Marietta, on the Ohio river, follow- 
ing up the Ohio to Pittsburg, thence tip the Aileghenj to the 
mouth of Oil creek, up Oil creek to Titusville, and tJience by 
levels of Dunlcirfc, Allegheny Valley and Pittabnrg railroad, over 
the ridge to Dunkirk, on Lake Erie. 

The points given in the section would seem to prove that all 
the oil Band-rocke of the region, even if they be disconnected and 
scattered through the strata at irregular distaaces, lie at about 
the same general geological horizon. 

In the gas wells shown upon the section the position of the 
sands found has been omitted, not only to distinguish and sepa- 
rate them readily from the oil producing wells, but because the 
sands found in them so far as known were light and inconsider- 
able. 

In the record of the Fredonia gas well, near Lake Erie, at the 
beginning of the section, we notice an entire absence of sand- 
rock. The outcrop of the lowest oil conglomerate mustbe sought 
for on the surface before reaching the shore of Lake Erie. 

The record of the well is as follows : 
50 Black shale, 50 feet. 
80 Gray shales, 30 feet. 

Black shale, with some gas and no water, ) i on f + 

200 Alternate bjack and gray shales, [ ^"^^ ^®®^ 

600 Soapstone^ with occasional hard shales, 300 feet. Gas ob- 
tained here. 

800 Black and gray shales, alternate, 300 feet. 
1,050 Gray shale, 250 feet. 

1,250 Limestone, 200 feet, and drill not through it. 
V The lowest sand- rock, therefore, as yet reported by any oil 
driller, is in the deep well of Mr, Jonathan Watson, which was 
drilled on the flat, in the City of Titusville, at a point 1,195 feet 
above sea-level, and in which a sand twenty feet thick and con- 
taining some green oil, was said to have been passed throngh at . 
a depth of 1,976 feet. This sand was described as a white pebble 
conglomerate similar in every respect to the ordinary third sand. 

The next highest aand-rock found, is the reported third sand 
of Watson's deep well, at a depth of 1,507 feet from the surfiwe, 
which probably corresponds in horizon with that in the gas well at 
Corry, and the wells on the Tunaunguant creek, near Limestone 
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Tillage, N, T. The well at Limestone being situated to the east, 
and that of Cony to the west of our alignment, would make 
the horizons at those places respectively higher and lower as 
the section shows. 

In the absence of further detail at present, concerning the 
operations in the extreme northern part of the oil field, the few 
tacts which could be relied upon, are chiefly valuable, as links to 
connect other more important data. 

We come now to the lowest third sand of the oil region pro- 
per, which is found at Tidioute, at a depth of 140 leet below the 
first bench on the river, but not at a corresponding depth under 
the hills on either side. The sand-rock there if it be the same, 
it considerably higher, but when penetrated, in the hopes of find- 
ing the river sand, only " knocked the bottom out of the welL" 

No small amount of oil has been produced from a first sand at 
Tidioute, which is found on the river at a depth of less than 100 
feet. On the river bank of the Economy tract, a well waj* struck 
in a crevice at 99J feet in 1861, which produced oil steadily for 
a period of eight years. Four other producing wells in the vi- 
cinity were not over 150 feet in depth. 

From Enterprise and Titasville to Oil City, the third sand, 
which is found in the two placed mentioned at an average depth 
of 450 feet, follows nearly the fall of the water-shed, being found 
at Oil City at a depth of 475 feet and along Oil Creek almost uni- 
formly between these points. 

At Petroleum Centre there appears to be a similar deviation, 
and ^80 at Church Eun, near Titusville, which a closer investi- 
gation may explain. 

Surface oil has, likewise, been found in the first and second 
sand-rocks on Oil Creek. The Drake well, the first drilled for 
oil, found the sand at 71 feet, and produced, for some time, 25 
barrels per day. 

Some wells at Miller farm abo fonnd oil, for a short time, at 
225 feet, in what was probably a split first sand. Both of these 
points are shown on the section. 

The f^ of the sand-rock progresses uniformly through inter- 
vening sections, until we reach Scrub Grass, on the Allegheny 
river. Here the alignment of our section, to preserve its accu- 
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racy, mast be truisferred bodily eastward, until we strike the 
line of the great lower oil belt. 

We find here, that while the oil-bearing Bands on Beaver creek 
are also apparently unifonn in general horizon with the dip or 
&1I we have had north of them, yet from this point southward 
along the belt the dip is much more rapid, ho much so, that with- 
out the ibrtunate coincidence of the lowest line of water-shed 
with the direction of the development, the wells would, before 
this, have attained a very undesirable depth. 

The explanation of the phenomenon of a fourth sand, aB it is 
called, which is found on the croaa belt from Armstrong Bun to 
Greece City, and its precise geologic^ location, would neces- 
sarily require the closest research. Whether it is a separate 
sand-rock deposited by a cross-current on a lower horizon, or 
whether it is only a divided tliird sand is yet a matter of ques- 
tion, 

We find the formation immediately above it, almost identical 
with that above the third sand of the grand belt. A thin hard 
shell which caps it, is found in a similar position at Millerstown. 
The levels taken so far, seem to indicate that itoccupies the same 
position as the third sand. 

The fourUi sand, at Karns City, is twenty-five feet thick, of a 
red and yellow color, and lies about seventy feet below that 
known as the tliird sand. 
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CHAPTER IV. 

THE ECONOMICS OP PETROLEtTM. 

Section 1. — Statistics (^production, cost and proceeds o/the product 
from ike beginning to date — the net earnings of Gie eritire region. 

Daring the fifteen years which have passed since the striking' 
of the Drake well, the Pennsylvania Oil Region has produced up 
to January 1, 1875, sixty-seven millions seven hundred thousand 
barrels of oil, which brought at the wells, the sum of two hundred 
and thirty-five millions five hundred thousand dollars. Of this 
amount, 3,200,000 barrels are stored to-day in the tanks of the 
Oil Region. 

The following table of production, price and export, will show 
more fully the progress of the business from year to year: 



T£AB. 


Piod action 
In barrels. 


prioefor 
the year. 


Amount. 


Barrels ex- 
por'd crude, 
equivalent. 


Crude, value 

of export at 
the wells. 


1859. . . . 


3,200 
650,000 


?S*;,^>- 


(41,664 00 






I860.... 


4,368,000 00 






186L... 


2,113,600 


C2 73 bbl. 


6,770,128 00 


27,'8i2' 


*'"i76,'926 7ff 


1862.... 


8,056,606 




6,135,098 OS 


272,193 


457,282 5ft 


1863.... 


2,S11,S69 


3 99 " 


10,419,322 41 


706,268 


2,818,609 32. 


1861.... 


2,116,182 


9 6fl " 


»»,442,3ie 12 


796 


824 


7,697,819 84 


186S.... 


3,497,712 


6 57 " 


23,979,907 84 


745 


138 


4,895,656 86 


isaa.... 


?607 627 


3 73 " 


13,418,775 71 


1.686 


761 


6,287,888 58 


1867.... 


. 3,317,806 


3 18 " 


10,644,433 08 


1,676 


300 


6,430,684 00 


1868.... 


8,716,741 


4 15 " 


15,420,335 15 


3,429 


498 


10,082,418 7» 


1869.,.. 


4,215,000 


5 85 " 


24,657,750 00 


2,568 


713 


15,036,971 05 


1870.... 


5,650,000 


3 80 " 


21,504,200 00 


3,630 


068 


13,414,258 70 


1871.... 


5,796,000 


4 35 " 


25,208,250 00 


3,890 


326 


16,923,918 10 


1872.... 


6,539,103 


8 76 " 


24,521,636 25 


4,276 


660 


16,037,475 00- 


1878.... 


9,879,465 


I 84 " 


18,178,197 20 


4,981 


441 


9,165,851 44 


1874.... 


10,910,303 


1 17 " 


12,765,064 61 


4,903 


970 


5,737,644 08 




67,707,094 


3 48 bbl. 


23S,475.1B0 35 


33,490 


971 


113,9.'iO,153 2G 



Totalprodnction, 67,707,094 barrels; average price, 13 48; total valueofyield 
at wells, 1335,476,120 35; total amouDt exported, 32,490,971 barrels; total value 
at wells or crude oil exported, $113,090,153 26. 

The refining of this oil at a cost of two dollars per barrel, on 
seventy-five per cent, of the total amount, makes an additional 
value of over one hundred millions. 

There has been expoiled a crude equivalent of thirty-two and 
a half millions of barrels, the value of which, at the wells, with- 
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out refining, freight or handliDg, was one hundred and fourteen 
millions of dollars. 

The freight on forty millions of bairela to the eeaboard, at an 
average of $2 50 per barrel, would amount to one hundred mil- 
lions. So that the value received from abroad for the export, 
would exceed at a minimum estimate, the sum of two hundred 
and sixty millions of dollars. 

The total number of wells drilled in the, region from the start 
to January 1, 1869, on or near actual producing territory, was 
6,560; the amount of oil produced up to January 1, 1869, was 
something less than 25,700,000 barrels, giving the entire average 
production of each well at nearly 4,600 barrels. The amount 
realized for oil up to January 1, 1S69, gave an average of $4 06 
per barrel, or $18,700 for each well. 

From that time forward until the present, the outline of the 
underlying strata being better understood and defined, and the 
failures proportionately less, the figures are aa follows: 
In 1869, there were drilled .... 991 wells. 



In 1870, 
In 1871, 
In 1872, 
In 1873, 
In 1874, 



1,007 
946 

1,032 
530 
433 



♦Total from 1869 to 1874, inclusive, - - 4,939 
At round numbers, five thousand wells have been drilled since 
January 1, 1869, producsing forty.two millions of barrels, at an 
average price of $2 9 1 , giving a production to each well of 8,400 
barrels, and a gross earning of $24,500. Of the 10,500 wells that 
have been drilled on or near actual producing territory, 3,250 are 
pumping to-day, with an average production of less than ten 
barrels each. 

It will be seen that during the last six years, we have nearly 
doubled the average entire production of a well, with but a slight 
increase in gross revenil^. It will also be observed, that three 
hundred wells drilled before January 1, 1871, are pumping to-day. 
Making a fair allowance for wells recently started, we sh^I 
have the average life of a well at a little over two and one-half 
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years. The annexed table and diagram are given to illustrate 
this point. 

If the cost of drilling the 5,560 wells up to January 1, 1860, 
was $4,000 each, the cost of drilling was $22,240,000. If the 
cost of drilling the 5,000 wells since January 1, 186!), was $6,000 
each, the cost of drilling was $30,000,000. Assuming 8,000 wells 
to Imve been a success, and to have averaged a life of two years 
each, at a cost of $10 per day for all expenses and shut downs, 
the cost of pumping would be $58,400,000. 

The cost of S9| eqnare miles of actaal producing territory, 
25,280 acres at $500 per acre, $12,640,000. The Petroleum ac- 
count, therefore, of the actual producing territory only, taking 
no account of &ilurea or outside operations, is aa follows : 
Total amount received at wells, to Jan. 1, 1875, $235,475,120 
Coat of drilling, .... $52,240,000 
-Cost of pumping, - . - . 58,400,000 
■Cost of territory, - - . - 12,640,000 



123,280,000 
112,195,120 



235,475,120 2 35,475,120 

The net profit, therefore, of producing 67,700,000 barrels of oil, 
was $112,200,000, or $1 67 cents per barrel. If it were possi- 
ble to include in any statement of this kind, the amount expended 
in " wild catting" and speculation, it is doubtftil if the net profit 
would amount to $1 per barrel. 

Much more infonnation of interest can be deduced from the 
tables given, but it is better that the estimfttes should be made 
by the x»irties who seek it. One farther instance only will be 
given. 

We received in 1874 for our oil at the wells, $12,765,000 
We paid for drilling 433 wells @ $5,000, - $2,160,000 

We paid for pumping 3,300 wells, $5 f day, 5,940,000 

"We have increased our stock of crude on 

hand, 1,400,000 barrels, @ $1 17, - 2,380,000 

Balance, 2,285,000 



J. 4. 12,765,000 12,765,000 
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Section 2. — The melhod of driUin^ and pumping wells. lUu^raiei 
by Plate A. 

Before our time, the art of drilling artesian wqIIb had attained 
a degree of perfection which was considered remarkable ; the 
tools of the famona well at Grenelle in France, which were 
thought worthy of minute description in the standard works of 
reference at the time, are to-day little else than objects of cu- 
riosity. 

The driller of the Drake well, with a set of tools which he 
could almost carry on his shoulder, slowly making his way 
through the first seventy feet of sand-rock, and the driller of to- 
day making no account of fifteen hundred feet and a six inch hole, 
■with drilling tools weighing over two tons, will serve to indi- 
cate comparatively the advance that has been made in the art of 
artesian boring. It suggests the thought that where so much 
has been accomplished, the maximum limit of depth to be eco- 
nomically attained cannot yet be said to have been reached. 
One or two things in reference to this are worthy of notice. 

The Pennsylvania regions are bo fer advanced in this art, that 
all former and even present operations of this nature, in other 
parts of the world, dwindle into comparative insignificance ; 
the perfection thus far attained has, doubtless, been reached by 
the enterprise and intelligence of men from all parts of the 
coontry, but exercised and brought to completeness within the 
limits of the region itself. 

So much so, that of the vast nomber of appliances succeesively' 
introduced, the outside world has supplied to the region but 
little else than the raw material ; of late years, approved pat- 
terns of engines and boilers have been made elsewhere, but the 
immediate contrivances for the work must be forged and wrought 
under the eye of the operator himself. Probably such a com- 
munity, consisting almost entirely of young men, has never been 
gathered together within reach of the great business centres. 
The facility with which patents were obtained, and the protec- 
tion given by the law, has aided materially in the rapid strides 
made in the work. 

It would hardly be desirable within the limits of this report, 
to describe more than the main features of the method as it 
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exiata to-day, etill leea to include even the most valuable in- 
ventiona relating indirectly to well boring. 

The Rig. 

The Rig is composed of a derrick, band-wheel, bull-wheel, 
sand pump reel, sampeon post, walldng beam and engine house. 
The present derrick ifl bnilt " balloon frame," 16 to 20 feet 
square at the base, and from 60 to 72 feet in height, resting on 
hewed oak sills 12 by 18 inches, framed and pinned at eomera ; 
the four comer poets are of pine plank 10 by 2 inches, spiked 
together at right angles, and connected with cross-tiee and di- 
agonal braces of 8 by 1} inches ; the top holds the usual cast 
iron derrick pulley, and a ladder to reach it is constructed upon 
on^ side. 

The bull-wheel now in use is shown in the plate ; four main 
arms of oak 8 by 2^ inches, pass clear through the shaft and are 
locked and keyed ; the false arms between, 6 by 2 inches, wedge 
upon each at the shaft and are firmly held by the three thick- 
nesses of pine boards forming the outer rim. 

The total length of oak ehaft is irom 10^ to 12 feet, and its 
diameter 18 inches ; its length between wheels 6 to 7 feet ; di- 
ameter of wheels 6} to 7 feet, and bearing pin on ends 2| by 4 
inches ; the manner of securing the iron hairing pin and plate 
to the end of the oak shaft, as shown in the plate, doee not ap- 
pear at first glance to be as substantial as the severe test of 
practice has found it. 

The brake is a simple iron strap applied under the bull-wheel 
as shown, and a wooden pawl is used to fall from above, against 
the arras, as a permanent stop when deaired. 

The band-wheel is built of inch pine lumber, surfaced to & 
uniform thickneea, the present diameter being about 7 feet ; the 
rope pulley wheel on one aide la 5 feet, and the fiuse of the wheel 
9 inches. The grooves of the rope pulleys on both band and 
bull-wheels are made of hard wood, and to insure a perfect outer 
circle, the edges are turned off after the wheels are firmly 
mounted on the shaft and revolved on temporary bearings. 

The sand pump reel has always been the most awkward 
part of a well rig ; acting as a friction pulley against the band- 
wheel with the bevelled face neceBsitated by the different angle 
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of the shaft, ita tendency was to self-defltmction, even when most 
carefully and securely fitted up. A Bolid wheel of hard wood 
with wooden keya, is sometimes used, also a piece of casing as 
shaft, with a cast iron pulley keyed upon it. 

The reel shown in the plat« is an oak shafl, ahout 8 feet in 
length, 8 inches iu diameter, with arms of the wheel passing 
through the shaft and enclosed with an iron rim. 

The Sampson post and walking beam have gradually increased 
in size, until the one is a post 20 inches square and the other 
from 24 to 26 feet in length, with a section at the centre of 30 
hy 18 inches. The great weight of the walking beam, has 
jierhaps some of the eftect of a fly-wheel, where a fly-wheel nev- 
ertheless is not found to be a practical success. 

The utmost care is shown in making the foundation of the 
aampson jxat and band-wheel frame perfectly solid and substan- 
tial ; two long hewed sills for the latter, not leas than 12 by 20 
inches in section, pass clear under the derrick sills ; the jack- 
poets, cap and braces of the band-wheel frame as shown, being 
of nine 10 by 12 inches, the. cap bolted throughto the sill. 

The Wdl 

To Col. Drake we are indebted for the invention of the driv- 
ing pipe, which, if patented at the time, would have been the 
foundation of a handsome fortune; as a means of passing 
through soft overlying earth to the rock, it probably never will 
he excelled. The pipe Qsed, at present, is eight inches in diam- 
eter, of cast iron one inch thick, driven down into the earth in 
sections of eight feet in length, connected with wrought iron 
bands, heated and shrunk on. 

Putting down a thin iron pipe of sis inches diameter below 
the ;l(jwe8t fresh water vein, and retaining the surface water by a 
water packer between the outside of the pipe and the wall of 
the well, enables the driller to proceed in his w<Hrk ■«'ithout any 
annoyance from this source ; and when the well is completed, to 
take his tubing in or out of the well at pleasure, still keeping the 
water permanently from the oil bearing rock. In fact, the en- 
tire operation of drilling and pumping is carried on through 
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the casing, and not nnti! a well is finally abandoned ie the cas- 
ing drawn. 





VValeT Pftclker 

In .this connection the water packer shown, (aec^afe,)i8 a 
wonderful improvement on the bag of flaxseed formerly used ; 
the weight of the column of water presses the leather against 
the sides of the well, forming an efiectual stopper. By means 
of a left handed thread it can be loosened in a few minutes, and 
drawn out of the well without difficulty. 

Motive Power. 

The main and most desirable features of a drilling engine, are 
simplicity of construction, durable alignment^and an adjusta- 
ble cutoff permitting close economy in the use of steam. 

"While it takes the full power of an engine to drill and draw 
tools expeditiously, it requires hut a small fraction of that power 
to pump, BO that when one boiler ia furnishing steam to three 
or four wells, it is esaential that each engine should take the 
minimum amount required. 

This is accomplished in the link motion of the eccentric, 
where, by adjusting the link, the eteam will follow the piston 
from one-fourth to five^ixths of the stroke, learing the balance 
of the stroke to be worked by expansion. 

The engines now in common use are from 12 to 15 horse 
power, the boilers from 16 to 20, to give ample steam for dril- 
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ling, and to pump a number of completed wella, the eteam pipes 
to the several engines being boxed -wnth non-conduetora, to pre- 
vent condensation. 

DriUing Tools. 

A Bet of tools, to-day, weighs from 1,800 to 2,600 pounds, and 
costs about $350. They consist of a temper screw, rope socket, 
auger stem, sinker bar and substitute, the jare, two bitts, a round 
■, a flat reamer and two wrenches. — (See plate.) 



DrtUinj TooU 

The temper screw varies little from that in former use, except 
iu size, the present length being about 5 feet. The auger stem, 
sinker-bar and substitute are, respectively, 24, 14 and 5 feet in 
length, the latter being used in starting a well. 

They are made in the body, of common round iron, (2J to 3 
inches,) with boxes and pins of Norway iron. Pins are 2| 
inches in length, 2f inches in diameter, 8 threads to the inch, 
and with the least possible taper, to prevent being loosened by 
the constant jar, which also has a tendency to crystalize the iron 
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In the pins and boxes, making it necessary to renew them at 
intervals. 

The Jars are made entirely of Norway iron two inches square, 
with the exception of the inner faces and ends of the slotted 
openings, which are lined with steel ; the whole being heated 
red-hot and carefully annealed, to effect a thorough union of the 
metals. The stroke of the jars has been reduced to 12 inches, 
and their total length is about 6 feet. 

The Bitts are made of Korway iron, with 40 pounds of 8t«el 
on the point, which is drawn to a width of 5^ inches, more or 
lesq, according to the size of the well. 

The flat and round Beamers are made also of Norway iron, 
with more steel on the point ; there are also variouB extra tools 
for different pnrposeB. 

The hollow Reamer for straightening a crooked hole, is shown 
on the plate. A spud or spoon for enlarging the well around a 
stuck tool, is simply half a hollow reamer ; a slip socket, to drop 
Dver the head of a tool that is fast, with dogs or teeth to fall 
out and catch under the collar ; a honi socket, or tapering iron 
tube, to drive and wedge upon the head of any fastened iron. 
All these, with many others often especially devised and con- 
structed for the purpose, are required at various times in sink- 
ing a well. 

The cable used is 6 inch untarred maniUa rope ; the wire rope 
has not yet been made that will answer for drilling purposes, as 
none are sufficiently pliable to use on the shaft of a bull-wheel, 
and to increase the diameter of the abaft would cause loss of 
-power. 

The sand pump has two improvements : first, the valve with 
-a drop stem to open it on reaching the bottom of the well, and 
eecond, the piston which keeps Ita place at the bottom of the 
pump while being lowered, but when drawn up, fills the pump 
by its suction with the loose debris and water. 

Pumping. 

The main improvements under this head may be included in 
the two items of sucker-rods and valves. The old style of 
sucker rods with fish-tail ends, has long since passed out of use ; 
the rivets constantly becoming loose and dropping into the work- 
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ing barrel were a great annoyance. To remedy this we have a 
joint without any rivets, where the wood ia driven into a metal 
socket and widened at the end with a wedge, (as shown in the 
plate,) an intermediate piece of Bmall tubing, making a screw 
connection between the two socketB. 

The valves in nse are a plain standing valve at the bottom of 
the working bairel, and a three or four cup valve or a water 
packer of some kind ; especial valves are made for gas when it 
predominates largely in a well, and tb meet the several condi- 
tions which occur. The body of the sucker-rod is made of the 
best upland'aeh, IJ inches in diameter, and in length from 24 
to 28 feet. 

As an instance of the energy with which this business has- 
been prosecuted, it may be stated that over 3,800 patents bear- 
ing upon the production and manufacture of Petroleum have 
been issued since the striking of the first well. 



Section 3. — I^pe Line TVansporfation. Pipe lilies, their construe- 
Hon and capabilities., comparntive value of this Tnethod of trans- 



The first producing wells being found upon the flat land of" 
Oil creek and the Allegheny river, the removal of the product 
was not a matter of great difficulty ; flat-boats loaded with oil 
in barrels and sometimes in bulk, conveyed the oil down stream 
to the nearest railroad. The railroads gradually extended their 
branches along the valleys of the region in all directions, but 
the oil produced from inlying valleys or remote spots, had to he 
conveyed in barrels by team from the wells to ike dump tank 
at the shipping station, often a dirtance of t«n or twelve miles, . 
and at a cost of aa mnch as three dolUre per barrel. 

To remedy this, it was natural to turn to the conveyance of 
water in pipes as an example, and in consequence a four inch 
cast iron pipe with leaded joints, was laid in 1861 from Titus- 
ville, four miles down the creek. 

Owing undonbt^ly to its imperfect construction, it leaked 
go badly under the rfight pressuie to which it was subjected, 
and was such an alarming failure, that all projects of the kind 
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were abandoned until the year 1865, when Mr. Samuel Van- 
syckle conceived the vety haj^y thought of extending the tubing 
of the well as it were, to the station desired, however distant, 
and laid the first line of two iuch tubing six miles in length, 
from Pit-hole to Miller faim, having two intermediate pump 
Btations which were suheequently abandoned as unnecessary. 

The mechanical eaoceea of this Hue soon caoaed the matter to 
be taken up by others, aud the length and capacity of the lines 
extended over the upper, and finally over the lower region, until 
at present the net work of pipes which, like the veins of a 
human body, extends throughout the entire country, reaches 
with the branches to the wells, the enormous aggregate of nearly 
two thousand miles. 

"Without intending to specifically describe the extent and ca^ 
pacity of the several lines, it is desirable to direct attention to 
the peculiar and unexpected advantages of this mode of trans- 
portation, aud to note the discoveiy of some valuable facts con- 
cerning its economy and the possible range of its uBefulneee. 

There are to-day, in the oil p^ion, fifteen separate companies 
engaged in the transportation of oil by pipe from the wells to 
the milroad. 

The Octave Pipe Company gathers up the oil from the wells 
of Church run and Octave districts, and loads at Tituaville. 

The Church Run Pipe Company is confined to the wells at 
Church run, delivering at Titusville. 

The New York Pipe Company has a main line from Tidioute 
and "West Hickory trough the !N"ew London, Colorado and En- 
terprise districts, 13 miles, without relay ; also a line irom West 
Hickoiy to Garland, on the Philadelphia and Erie railroad, 1& 
inilea, with a relay pump station half-way. 

The Titusville Pipe Company has a line from Pit-hole through 
the Sbamburg and Pleasantville districts to Titusville, eleven 
miles. 

The Pennsylvania. Transportation Com^r^ has a net work of 
lines of about 150 miles in length, draining the Pit-hole, Pleas- 
antville, Shamburg, West Hickory and Octave districts, ship- 
ping at Titusville, Miller Farm and Oil City. The line from 
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"West Hickory to Titusville pumps thirttieii' miles without a re- 
lay. The company also operate a ten nflle line and connection 
in the lower region, from Millerstown to Brady's Bend. 

The Rochester arid Oleopolia Pipe Comjian^ has the only succees- 
ful gravity pipe line ever put in operation ; it is six inches in 
diameter, aud formerly delivered the oil from the Pit-hole dis- 
trict to the railroad at the mouth of Pit-hole creek. 

It has aleo a line laid from Oleopolisover the hill to Oil City, 
■which is an ordinary 2 inch line. 

77ie United Pipe Lines reach almost every part of the lower 
■oil region, and aggregate over 500 miles in continuoua length. 
Their main lines are from Turkey run, at the head of the great 
lower oil belt, to Oil City ; from Modoc and Fairview to Ray- 
milton,on the Jamestown and Franklin railroad, over 22 milee; 
from Kama City, Millerstown and Greece City to Harrisville, 
on the Shenango railroad, three lines, twelve, fifteen and sixteen 
■miles each. 

The Union Pipe Company is side by side in length with the 
United Pipe, draining the entire lower region by innumerable 
short lines to the Allegheny Valley and Pittsburg railroad, and 
shipping to Butler and Coyle's station, on the "West Pennsyl- 
vania railroad, by main lines of fifteen miles in length ; the 
total continuous length of main lines, and connections, being 
more than 500 miles. 

The American Transfer Company^ firom Upper Turkey Run to 
Jhnlenton, has about 50 miles of main line and connections. 

The Aidwerp Pipe, and the Oil City Pipe, extends from the 
Petersburg district to the Allegheny Valley railroad, and to Oil 
■City through the Sandy district. 

The Grant Pipe Company, from the Grant farm above Par- 
ker's landing, delivers on the river, and is 30 miles in contina-* 
ous length. 

The Relief Pipe Companyy from Story farm and Armstrong 
run, also delivers at the river, and is one of the most prominent 
routes of transportation for the oil in the lower region. 

The Cdumbia Conduit Company is the forerunner of a formi- 
dable competition of the pipe line, as a means of transportation, 
compared with a railroad, and ita main line of three inch pipe 
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extends from Millerstown, Butler county, to the mouth of Deer 
creek, above Pittsburg, on the Allegheny, a distance of 37 miles, 
having two relay stationa on the route ; the connections, from 
the receiving tanks to the wells, will probably add forty miles 
more. All these pipe Hoes are Bhowu, in detail, on the pub- 
lished maps of the region. 

Oenercd Conatntction. 

The tubing in conmion use for well and shipping purposes, ia 
made of wrought iron plates, of number 6 or 7 wire guage, 
heated in a furnace and closed around a cold iron core ; the joint 
in the lap-weld tubing being formed by passing it, while hot 
and soft, through a series of rollers, which first turn up the 
edges, and then press or weld them down upon each other. 

In butt-weld tubing, the edges are simply heated to a white 
heat, and then rolled together. 

Tubing, to he merchantable for oil purposes, must stand a test " 
of 1,200 lbs. per square inch of internal pressure, a strength 
which is attained only by lap-weld. 

In a pump for a pipe line, the essential elements are a long 
stroke, a small oil cylinder, and a large steam cylinder. 

The air chamber also of the pump must be proportioned to 
the work of the line, for the capacity of the pump is substan- 
tially the capacity of the line. There should be no obstruction 
in the line, especially at the point of delivery; a simple bend 
of the pipe at the receiving tank will add many pounds of pres- 
sure to the pump. 

All the stop-cocks ,and connections should he free way stop- 
cocks. If the passage through the plug of a cock is hut two- 
thirds of the sectional area of the pipe, for all the purpose of a 
pipe line, the diameter might as well have been just that much 
jeduoed. 

The experience acquired in the construction and management 
of pipe lines in the oil region, has shown the comparative eco 
nomic value of this method of transportation to exceed all 
others yet devised. 'Wliether this fact is applicable in any way 
to our advantage, in the face of existing arrangements, or the 
uncertain life of oil production, may be left for subsequent ex- 
amination. 
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The point itself Beems to be bo valuable to the public at lai^, 
that it ia only proposed here to give such items of detail as will 
enable any one to satisfy himself of the tmth of the jwopoei- 
tion, and leave the consideration of its appUcation<to any futnre 
need that may arise. 

The use of this method of carrying ia based, of course, upon 
the quantity of the fluid, to be carried, being ample and corres- 
pondingly cheap. To arrive at an estimate of the relative 
values of railroad and pipe line transportation at the present 
time it is necessary first to state, that the computation of the 
working capacity and required force of a pipe line is taken en- 
tirely out of the old channels of the conveyance of water by 
heads, by the overwhelming predominance of the element of 
friction. From 75 to 80 per cent, of the pumping force required 
by a pipe line is necessary to overcome the friction dependant on 
the velocity of flow. 

Al8o,that in building a line, if the pipe were made very heavy, 
one pump would force it a long distance and save the cost of 
labor and fuel attendant on intermediate stations ; but, that if 
there were a great many intermediate stations, the pipe could be 
made very light and the expense of construction greatly reduced, 
while the cost of fuel and labor ia greatly increased. 

It is evident that there is a mean length of line which can 
be operated to advantage by one pump. "With the lines at 
present in use this ia about flfteen miles ^ with care in the con- 
struction of the line it could he extended, without doubt, to 
twenty iniles. 

Let A B fig. 1, represent a pipe line ; A being the pump sta- 
tion where a pressure say of 900 lbs. per square inch is required, 
and B the point of delivery at the tank fifteen miles distant, 
where there is no pressure at all ; it is evident that in the con-, 
struction of ordinary lines, which arc of equal thickness for their 
entire length, there is just twice the amount of iron used that 
is actually required. 

In removing this unemployed iron from our line, let us make 
our section as follows : See fig. 2 ; the gain accruing from an ex- 
pansion of the bore of the pipe will be shown by the following 
figures, which are given to represent the construction, cost, and 
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working capacity of a twenty mile pipe, of an average diameter 
of three inches. 



Fig.l. 




Tig.2. 




The area of internal section of a three inch pipe is 7.06858344 
Bquare inches; contents of line (20 miles) 105,600 feet, 38,776 
gallons or-901 barrels; to deliver 3,600 barrels per day would 
require a velocity of flow of five feet per second. 

"Weisbach's formula to ascertain the head required to over- 
come friction, is as follows : 



= head required in feet. 

= velocity in feet per second. 



•5.4- 
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I = length of the line in feet. 
d = diameter of the pipe in inches. 
This formula applied would be, 

/ n, . . , -OlTiS^^ 105600 ^ 25 _^„ ^ 
(.0144+-^^75-)X--g— Xg^^ 2478.9 

In practice this is found to be, for theae long pipes, about 25 
per cent, in excess, where the route ia carefully selected and the 
line properly la^d. As these linos follow vertically the contour 
of the ground in a hilly countiy, this iB somewhat remarkable, 
especially when it is considered that no account is taken of anj 
increased friction for the rise of the line in many places above 
the hydraulic meantgradient, from the highest point to be ovei^ 
come to the point of delivery. 

If the line be enlarged eveiy five miles, we shall have as fol- 
lows: 
6 miles of 8 inch pipe friction head required - - 618.5 

5 " ^ " » « . . 570.9 

6 " 3J " " " - - 580.O 
5 " 4 " « « . . 464.0 

Total, 2,188.4 

Being a saving in head of nearly 800 teet. 

It will be readily seen that an equivalent to this gain may be 
obtained by a reduction of the diameterof the pipe at the pump» 
or by au increased velocity, thus: 

VelocIV. rrkctlOD baad. ContcoU of lectlOB. 

5 miles 2f inch, 5 ft. 9 in. per sec. 674.9 187 bbls. 

5 " 3 " 5 ft. per see. 618.5 226.2 " 

5 " 8i " 4 ft. 2 in. 570.9 264.5 " 

5 " 3J " 8 ft. 6 in. 530.0 806.8 " 

2,394.8 983.5 " 

Being still less than the friction head required for a continuouK 
three inch pipe. 

It will also be found that the reduced line contains 988.5 bai^ 
rela instead of 901 ; and since the element of friction represents 
the greatest resistance to be overcome, the enlargement will sim- 
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ply caofic a conBtant reduction of velocity, and therefore of fric- 
tion and preesure. 

In twenty miles of straight pipe there will, probably, be ele- 
vations to overcome. Let a& asBiime 400 feet as an extreme, and 
add it to the head required, we shoold then find the total head 
as follows : 

n»d»,«i«i. '"sii^^a;.'-- 

At the pump, 2J inch pipe - - 2,794.3 1,212 

Beginning of second 5 miles, 3 inch pipe, 2,119.3 919 

Beginning of third 5 miles, 3^ inch pipe, 1,500.9 651 

Beginning of fourth 5 miles, 3^ inch pipe, 930.0 403 

(It will be observed that the head of 400 feet is earned 
through all the sections in the absence of given levels of any 
actual line ; otherwise the heads and pressures, for the last two 
or three sections, would be very much reduced.) 

The formula of 'Weisbach, from which the above has been 
calculated, was based upon the results obtained from water ; by 
multiplying the pressures given by the difference in specific 
gravity of water and the oil of commerce, .7972 — we have the 
following 

Pm. In IM. for TUckOMa ot metal In Welglitof 





n-it^: 


jjjj. 


"S?Ki"" 


let section, - 


969 


.167 inch 


6.709 11m. 


2d " - - 


785 


.138 " 


5.687 " 


3d " - - 


621 


.098 " 


S.799 " 


4lh " - - 


322 


.071 " 


2.910 " 


Oor firet Bection will contain - 


- 177,117 Ihe of iron. 


Our second " 


" 


- 146,176 


" « 


Our third " 


" 


- 100,820 


U (1 


Oar fourth " 


" 


- 76,824 


" " 


Total, 




- 600,487 


" " 



The weight of the line if made of the ordinary two inch 
tubing in the nsoal manner, would be 387,235 ibe. -, and its ca- 
pacity for delivery would be but 1,000 barrels per day, against 
8,600 in the line above described. 
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The work of the liue would equal 366,291,200 gallouB raised 
one foot high in twenty-four hours, requiring for its exertion a 
horae power of 77 for water, and 62 for oil. 

From the above data we make the following eBtimate of the 
coat of the twenty mile pipe : 

500,437 lbs. iron @ 9 eente, delivered on ground, $45,089 33 
10,000 lbs. fittings @ 20 cents, - - - - 2,000 00 
Laying pipe in trench 2 ft. deep, 6,400 roda @ 60 cente, 3,840 00 
70 horse power boiler, pump and station, complete, 10,000 00 

Telegraph line, 2,000 00 

1,000 barrel tank, iron, 1,000 00 

Sundries, 1,120 66 

$65 ,000 00 

To move this 3,600 barrels of oil per day, would rDquire the 
direct eervices of four men ; two engineers relieve each other at 
the pump every twelve hours, one man receives the oil from the 
wells and keeps the guages, and one man receives and ships the 
oil at the railway station. 

The coat of an engine and train of thirty-six tank cars, which 
would be required to carry 3.600 barrels of oil, would exceed the 
coat of the entire pipe line, excluaive of any estimate of the 
cost of the roadway, which is about ten times the coat per mile, 

With an ample supply of the fluid, and the required number 
of those twenty mile sections, the estimate made would cover 
any distance required. 

No further object is aimed at in these statements, than to in- 
stigate a full investigation of the possible economic value of this 
method of moving fluids. ■ The figures given will be found 
within safe practical limits, and baaed upon actual experience. 



Section 4. — Refining. Composition and properties of Oil ; the regu- 
lation of its manufacture to secure safety ; Jire-test and sale of Oil 
by weight. 
The preparation of Petroleum for use in the lamp, is of course 

a business of no greater age than the article itself ; it is true. 
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'that the process followed to some extent that of the destructive 
■difltillation of bituminous shales ; hut beyond the suggestion of 
the main outlines of the method pursued, there b no similarity 
in the practice. 

There has existed, until recent^, a vast deal of misapprehen- 
sion in the general mind, of the nature, properties and " fall- 
ings" BO to speak, of Petroleum Oil ; the dangers attending its 
use have been both underrated and. overrated, and the exact 
point of danger is necessatily difficult to locate. 

Among the majority of, people who'nsG refined petroleum, and 
ioven among those to whom the.questioniof Jire-teat ia a matter 
of interest, the impression pierails that it is a simple fluid, like 
water, which, by sufficient heat, is resolved into a single gas or 
vapor. 

A thorough comprehension of this point is essential to a foun- 
dation for any further consideration of , the safe^ and properties 
"Of the article. All t*etroleum consiBta of.aUunknown number 
of distinct hydro-carbons, which the writer believes will include 
^e paraffine series, the olefine senes/and a few members of 
the aromatic series.* 

Investigation has not yet been' sufficiently nunute to deter- 
mine the precise number of members in ' each series, or to dis- 
pt>Te the possibility of the existence of intermediate series. 

On the basis above stated we find that crude petTOleom con- 
sists of not less than thirty distinct and known hydrocftrbons, 
which are separated from each other merely by difierent decrees 
of heat, many others unknown undoubtedly exist, to which no 
special individuality has as yet been given. 

The refined oil of commerce baa been freed from both the 
lighter and the heavier members of each series, and, for the pur- 
pose of illustrating its relation to crude oil, is assumed by the 
writer to consist of the paraffins ranging between C* H^* and 
01' H"*, the defines ranging between C« H>" and C" H*", 
and the last two or three members of the aromatic series. 

Such, however, is the peculiar nature of the lightest vapors, 
* Fowne'B OhemlBti}-, Ameriosn editloii, 18T1, p< SOI 
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fhat'they' never can be abeolately expelled, but eeem to blend 
'aiul cling aa it were to the heavier 'paroffios. 



Ti«. a 

Oiil^^ia at Orv4a mi BvOaid OU. 

The relation of the component parts of refined and crude oil 
will be more readily underetood hy the accompanying diagram. 
A perfect distillation of refined otl,conBiBta in removing the sepa- 
rate members of this structure in their regular order as shown, 
just as a building is token down brick after brick, or without 
*' cracking," (to use the technical term,) or decomposing any one 
member of the several seiies ; the heat being applied very gently 
at first, and steadily increased, just enough heat being applied to 
the oil to remove the member remaning uppermost at the time. 

The crude oil, say of 46* gravity, a first subjected to the 
mild heat of steam pipes, which throws off the lightest eom- 
pounds in the form of gas, whi(di is used for fuel. Afiher being- 
subjected to this treatment, the oil is placed in the still, free 
irom any compound of higher gravity than 75°. The body of the 
still, and the brick casing, retaining, (aa is especially the case in 
large atills) some of the heat of the last run, this prevents any 
decrease in the temperature of (he oil. 

The fires of the still being carefully gradoated to a steadily 
increasing heat, there are thrown off through the vapor pipe* 
of the still the following products : 

First. A product of 80° to 70° density, known as light 
naphtha or gasoline. 
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Second. Benzine, from 70" to 66" denaity. 

Third, Heavy benzine, from 65° to 62° ; this benzine being , 
pnt back with the crude oil wad run again. 

Fourth, Burning oil, irtaa 62° to 43° ; the stiUs being run off 
at 43°, that is to saywhen the residue in the still acquires that 
density; this reeidoe ean be treated in special smaller stills, and 
be reduced in great part to bonung oil. The succeea of this stage 
of the process ia dependent entirely Qpoo the adjuBtm«>t of the 
heat applied to the constantly <^n^ng oomposition of the oil ; 
it cannot be attained by singly keeping a \ow temperature, and 
taking ample time ; for while experience has shown that crude 
oil may, if desired, be reduced almost entirely by a slow heat 
to benzine and tar, there is no method known of revising the 
process and making oil &om benzina. 

On the other hand, any greater heat than is absolutely neced- 
sBiy to remove the several members of ^e series, successively, 
will destroy the color of the oil by setting fi*ee some of the car- 
bon. 

Between this " Scylla and Chaiybdis" liee Hoa highroad to 
saccess in this manufacture. 

The percentage of refined from crude, got by careful average? 
from l^-ge runs estimated semi-annually, is from 70 to 72 per 
cent. It ia claimed by some that this percentage can be greatly 
inoreased, hot it is considered desirable to state here, only such 
facta as are known to exist at {H«eent. 

The vapor on leaving the still is dashed with a spray of cold 
water, which not only condenses at once some of the heavier- 
members, hot washes out and separates any loose carbon or soot 
that may come over in the vapor. The remaining vapor, un- 
coudensed, is passed through a worm of iron pipe submerged 
under nmning water, of sneh length that no vapor will come 
ont with the ** distillate," as it is called, which runs out of the 
tail pipes. Thu distillate is treated as follows : 

Firti. "With Buliibnric acid, to remove the tar and bleach the 
oil. 

Seccmd. "Wuihed with clean water to remove the acid. 

Third. "With caustic soda, to nentralize the acid, and 

Fourth. With amiooma, to complete the neutralizatkXi. 

F\/ik. "Waehed agiun with water. 
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The agitatioD of the oil' being effected, during all thflM pro- 
ceaeee, by air-pumpe. The oil is then exposed to the son, in opea 
tanks, under glass, for twenty-firar hours, or more if it be de- 
sired, to bleach it f^uther, and iini»OTe it generally. 

The Measurement and Sate qf Sejined OH. 

The inevitable and annoying diffraences arising from the vari- 
ance in theguagii^ of refined oil in barrels, and the possibility 
of making barreb which would defy an accurate gnage, led to 
the adoption, by the leading exporters and refiners, of the sale of 
oil by weight The barrel is weighed and marked, then filled 
with oil and weighed again, the difierence being the amount oi 
oil contained. 

The basis on which oil is sold is as follows : — Oil of HO" fire- 
test, 45° gravity, will weigh Q\ Iba. to the gallon, (Ml of 125° 
fire-test will weigh about 2 pounds more per barrel than oU of 
110° fire-test. 

Sixty-five barrels of 110° flre-test oil, 45" gravity, weigh, 
without packages, 19,586 pounds. 

Sixty-five barrels of 75" benzine weigh, without package^ 
16,270 pounds. 

The advantages of thia system have become so apparent, that 
no further remark is necessary than to call attention to it. 

IHre-test. 

The detection of dangerous oils, and the protection of the 
public at large from the danger attending their use, is a matter 
which has not yet been fully accompliehed. The difficulties en- 
countered are as follows : 

First Benzine, and the lighter members of Petroleun, make 
the brightest and most beautiful light, and Cfui be bmiMd 
in any lamp with perfect safety, so long as they are kept at a 
temperature sufficiently low to keep them from vaporizing, 
which of course is ordinarily impiacticable. 

Second. While the weight of refined oil increases uniformly 
with its gravity, the fire-test does not, but la irregular. 

Third. The facility with which refined oil from the larger re- 
fineries, (almost invariably safe and of ^wd quality,) can be adul- 
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terated with the lightest g&solioe, at any stage of ibs progreee to 
the consamer. 

Fourth. The imperfection of the preeent fire-teet 

Mflh. It is the nature of all oil to settle and arrange itself in 
any veeael in stratiform layers, so that the heavier oil will be 
found at the bottom and the lighter oil on top ; this can readily 
he t««ted in any vessel, laige or small, which has stood some 
time. In an oil that is not uniform, the- difierence between the 
top fmd the bottom fiie-teet of a barrel is often at mnch as five 
or even ten degrees ; so that the sample for fire-teet shonld be 
taken from the top of the vessel instead of the bottom, as at 
present. 

Against these points we might o&et the following su^es- 
tions: 

First To a certam extent the best oil weighs the most. While 
the difference is not great, and the statement is not sweepingly 
true, yet a standard minimum weight fdr a gallon of oil would 
exclude a great part of the dangerous oils. If we find an oil of 
high £re-test and light gravity, it indicates that it ia only a 
mechanical combination of the extremes of the series — very 
heavy with veiy light members of the series of hydrocarbon 
compounds — aad it is apt to separate and arrange itself as stated 
before, if left long standing. 

Second. For the reason just stated, the gravity of the oil, 
should within certain limits, correspond with the fire-test ; a 
light oil in the ordinaty acceptation of the tenn, will bum up 
quickly in the iMup— a heavy oil last mnch longer. 

Third. All the explosive oils here considered being hydrocar- 
bons, the excluding of the presence of any of the lighter hydro- 
carbons from a certain point, in any composition whatever in- 
tended for illuminating purposes, would cover most of the ground. 
"While this would totally extineuish many patent hnming fluids 
which are placed in the market whenever Petroleum commands 
advanced prices, there would be no injustice done. 

Fourth. "When the consumer knew that the lack of a certain 
weight in an ordinary gallon^can indicated danger, and that it 
would bum up quickly, he would, in connection with the color 
of the oil, have a simple and ready means of judging for himself ; 
ekillfol adulteration might dissolve some substance that would 
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add to its weight and gravity, bat to accompluh snch adultera- 
tion without detection through the ordinary testa of color, odor 
and burning properties, to say nothing of teste, means would be 
almost impossible. 

It should, however be well understood that safety and a high 
fire-test means a poor burning oil and a dull light ; it is a ques- 
tion simply between safety to the consumer and the brilliancy 
of the light, ea<;h being attained at the cost of the other. 

An oil of 110'' fire-test contains, without question, all the ele- 
ments of safety, and poasesses an amount of brilliancy which far 
sitrpasBes anything of a higher fire-test. 

In burning a lamp, as in refining, the lighter parte of the oil 
will pass oiF first; hence, an oil of 150** fij«-t«8t may bum 
brightly at the start, but will finally become dim, on acconnt of 
the greater density of the balance. 

A standard fire-test of 110** of samples from the top of a pack- 
age that had stood twenty-four hoars undisturbed, a standard 
minimum weight per gallon sufficient to ezclnde all oils out- 
rageously dangerous, and finally the outlawing of all hydro- 
fsarbons lighter than a stated formula in any composition in- 
tended for burning, woald embody the elemente of both safety 
and comfort to all who use Petroleum or shale oils. 



The refining capacity of the United States, may be stated as 

follows : 

In the Oil Region, .... 9,281 barrels per day. 

KewYork, 9,790 « 

Cleveland, ... . 11,732 " " 

Pittsburg, 6,090 " " 

Philadelphia, ----- 2,061 " " 

Baltimore, 1,098 " " 

Erie, Pa., 1,168 « « 

Boston, 8,875 *♦ " 

Buffalo, K. T., - - - - 681 « " 

Portland, Me., .... 350 " " 

Other small refineries, - - - 200 *' " 



Total 
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jSeciion 5. — The uses of Pd.Toleum, crude, as a preservaiive. He- 

fined oU as an iJluminaior ; residuum, naphtha, hydrocarbona, 

aa/uel. 

Crude oil is, probably cot excelled as a preaervativd for tim- 
ber, and makes a prtBcipal part of almost all ccwapoonds whicli 
have lately been proposed for that porpose ; as a single ii^e* 
-dient, it seems to lack penetrating properties ; but timber which 
iuM been thoroughly saturated, by lying a long time in crude oil, 
■seems to have become almost imperishable. 

The acids contained in all crude oil show their greatest effect 
in the pipe-lines through which it is in constant motion. This 
«ngnlar result is observed, that only certain sections of the pipe 
'Seem to be attacked, in some cases being eaten almost through, 
while other i>arts ai^ left unimpaired. 

The crudes, from different sections of the region, vary some- 
what in gravity, but are valued for refining purposes chiefiy in 
proportion as they are free from clay and euthy impurities. 

Church Hun, near Titueville, yields the best erode, of aboat 
'46° gravity, yielding a greater percentage of refined than any 
other. PleasantviUe and West Hickory a black oil of 47", and 
-the lower region a light green oil of 47°. The oil at Pit-hole 
was the lightest ever found, the gravity reaching, in some cases, 
as high as 51°. 

Heavy oil, Irom 28° to 35°, has always a greater amount of 
earthy matter, and an unount of sulphur which renders it undo* 
airatJe for refining. 

The difference between black and green oil seems to depend 
only on an additional amount of clay, or other ndneral substances 
in the former. 

The illuminating power of refined oil decreases almost directly 
with its gravity and increase of fire-test.. Benzine and the lighter 
products are so brilliant, that the temptation to use them in some 
form is constantly presented. Oil of 150° fire-teat ia, in com- 
parison, positively dull when the lighter parts are burned off. 

The safety of all oil ia increased by age. Left standing undis- 
turbed, the lighter parts pass gradually off, but the oil will then 
bum with a dull light 
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the amount of crnde oil produced from the bitomioons shales ■ 
being iu thie country only from 40 to 140 gallons per ton, the- 
cmde shalfi oil cannot be placed on the market at much leas than: 
$2 per barrel, notwithstanding the fiict that dietillation gives a. 
number of minor products which are used in the arts. 

The standard fird^-test required by Great Britain is greater 
than thatvof Germany or America ; and yet the earlier use of the 
shale oils there haa introduced a great nmnber of burning fluids, 
which are really much more dangerous than any Petroleum. 

Our refioed Petroleum has penetrated to the most distant parts 
of the world, it brightens the long winter nights of Sweden and' 
Norway,and even Iceland,it is sent to Australia and New Zealand, 
to China and Japan, to Bussia, Germany, Austria, France and' 
Great Britain, in the &ce of the fact that in every one of the 
countries named, surface oil or bituminous shales, exist in quan- 
tities that would'seem to be fatal to competition. 

The predominance which our oil has obtained, is due solely to 
the feet that it contains a greater proportion of the lighter pro- 
ducts than any auriace oil found elsewhere. ' Kature has distilled' 
it for us from the shales, and we take directly from the well an 
equivalent to the first product of the coal oil still,but containing' 
also a much greater proportion of tbose members which possess- 
illuminating properties. 

Whether the drill in other countries as with us, would find a 
hght oil on the edges of the present foreign oil territories or even- 
within their limits, is a question that some day may interest us. 

Bussia is following up closely an investigation of her oil fields' 
on the Caspian sea, and has employed American workmen; in- 
Pern, Americans have been granted large concessions of terri- 
tory, and have produced a considerable amount of oil. 

Anstria has made a thorough survey of her oil region in Gfal- 
lacia, "dry holes" have been found in Sweden and Norway and 
a complete set of drilling apparatus, with experienced workmen, 
were sent from the Pennsylvania Oil Begion to New Zealand. 

Another valuable product from Petroleum is the residuum of 
the still, which is used for roof-tar, for preserving wooden pave- 
ments and for bridge timbers. Almost all of this product of the 
still in refining is used at present, to a greater extent thMi is'- 
generally supposed in the composition of lubricating oils. Fromr- 
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nitro-bensine we have aieo aniline, which ie chemicaUy a pow- 
ertiil baaey and a coloriees oily fluid of a specific gravity of 1,020 ; 
it yields variooB beaatifol colors, mauve or aniline purple, ma- 
jents or aniline red, (appearing oominerciallj in the form of 
crystals of roeaniline, and which have an extraordinaiy power of 
coloring in proportion to their bulk;) aniline yellow or chrysani- 
line, aniline blue, violet and green. [There is a popular notion that 
the iridescent colors which are observed floating on the sur&ce of 
coal oil, petroleum, and spring water issuing from coal mines and 
iron ore beds, are evidences of the presence of aniline and other 
colors in the substance of the material ; but such iridescence is due 
to the action of light on thin films of any substance whatever.] * 

Owing to ihe small guantities of material used in this branch 
of maniiiacture, it does not poesesB any special interest for ob in 
this connection. 

Benzine, so familiar from its use in a great number of the minor 
arts, next to burning oil, is the most valuable product from the 
crude. 

Petroleum aa Fud. 
The use of Petroleum and its kindred hydrocarbona, for the 
purpose of fuel, claims finally our attention and deserves some 
especial notice. 

It is essential to state broadly at the outset, that the superi- 
ority of coal in calorific power over all other fuels, has never yet 
been disproved: The appearance of a hydrocarbon fire indicates 
such intense heat, that the many earnest minds who were inter- 
ested in its use, arrived very slowly at an admission of the actual 
results. The facts seem to be, that an average Petroleum has 
from one and a half to two and a half times the heating power of 
an equal weight of anthracite coal, their relative composition 
being — 
Coal, hydrogen, 5; carbon, 83; ashes, 12; specific gravity, 1.42. 
Petroleum, hydrogenj 85 ; carbon, 15 ; slight residuum ; spe- 
cific gravity, .825. 

*Dr. Genth infonuB nje that when be was peiwmaU; Interested in the 
manubotuTe of the aniline and other hydiooartxin colors, all eflbrtsto ob- 
tain them bom the Amertoan Petrolentos proved abortive, and therefore lie 
doeB not believe that the aeries of tiydrooailxins of which thej' are QliAra<!ter>> 
isUe exist in oar rock oils. J. F. Ik 
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Agaiitat tUa we have the almost equal oSaet, that a ton of Pe- 
troleum will occap7 the space of l.|0 tons of coal, and to this 
must be added the overwhelming docility, that erode oU at $2 
per barrel, the lowest price it hae ever reached on the seaboard, 
is four times the price of the same weight of coaL 

The most practical commentary that has been made in tiie 
matter lies in the statement that with oil at fiftj cents a barrel, 
the manuiactories in the Oil Region bnm coal, which commands 
there probably the highest prices known in the State. 

Nevertheless, it is claimed with apparent sound reason, that 
the advantage iu using liquid faels ties not so much in any inhe- 
rent superior heating power which they have in themselves, as 
it does in their clean and easy use, contrasting strongly with the 
waate of heat and the labor attendant upon the use of coal. 

The strong draft, required for burning coal, necessarily carries 
much of the heat out of the chimney into the open air, and no 
attempt to remedy this has been to any great extent succeasfol. 
-Owing to the predominance of the volatile members of the liquid 
fuels, it has been proposed to so construct a fire-chamber, that 
the heat may be subtracted from the current of gas, from the fire, 
before it passes into tbe fine ; eukI this, together with the labor 
saved in stoking, would shoWa valuable difference in fever of hy- 
drocarbons. While the law is imperative, that so mnch heat is 
required for the decomposition of water as is evolved in the com- 
. bnstioD of its constituents, yet we kiiow practically beyond ques- 
tion, that the use of dry steam in jets adds vastly to the perfect 
•combnstioD of liquid fuels. 

Many complicated devices have been presented for this pur- 
pose ; but it is not generally known that it can be accomplished 
with the greatest perfection by an extremely simple and inex- 
pensive apparatus. A narrow pui in two parts, between which 
the jets of dry steam are introduced, a dome like cover with an 
opening in the top for the escape of the flame, asvi the whole so 
set in the fire-box, that all the draft shall come through it, will 
effect a perfect combustion without any escaping carbon or 
■smoke. 

Benzine has been used in this way, with entire success and 
safety, in many dwellings and small shops in the Oil Kegion. It 
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18 not fonDd to be much cheaper than coal, but it does not iavolve 
the care of ashes or the trouble of starting a fire. 

The pipe lines procure their fuel for their pumps bj taking 
the gaa and lighter products of the oil from their tanks, passing 
the oil through retorts heated gently, and returning it to the tank 
again improved in quality and valoe, the vapor bemg drawn off at 
the top of the retort and coadacted to the fire-box. 
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CHAPTER V. 

SUMMARY OBSERVATIONS. 



It may be worth white, before closing this report, to draw a 
few general conclueions from the information which is here set 
in order. 

A line drawn from the south-west comer of the State of Femi' 
sylvania,at an angle of 45 degrees with its western bonndai7,or 
about north-east and south-west in bearing, wiU include broadly 
in the triangle which it forms with the west and north line of the 
State, all that part of our Commonwealth in which we may ex- 
pect to find the great staple which has proved Buch a source of 
wealth. 

Irrespective of any efforts that have been made beyond our 
boundaries and to the eastward of this line, the upper part of 
this triangle, dividing equally the west line and embracing three- 
foniths of its area, has been tested in every direction by nearly 
fifteen thoasand wells. 

Just how thorough and final this test has been, of course, 
the fatnre will show. North of Oil City however, the examina- 
tion has been so searching, that while some new isolated areas of 
sand-rock may probably be outlined, if the price of oil shall war- 
rant it, there is etill little or no prosoect of a recurrence of the 
great production of earlier years. 

With a view to meeting the questions : Whether we are over- 
eBtimating the durability of our oil fields 7 Mid what can be done 
to realize the greatest return and avoid waste? the following 
points seem to be worthy of remembrance : 

Our everyday idea of the mining of all minerals is based, to a 
great extent, upon the older discoveries of coal and gold. 

The special difference between the mining of coal, and other 
solid minerals, and of this fiaid, lies mainly in the feet, that the for- 
mer is not necessarily Wastefol, the bed can be measured and 
estimated; and we kaowthatwe can go and get it when we want 
it, and stop when we please. We know also that operations on 
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the land of one owner may be carried directly to hia bonndary 
line withoat affecting the interests of his neighbor. 

Bat the oil aand>rocks which stretch nnder adjoining farms, are 
not only affected bnt often absolutely controlled by a few thought- 
less operatora, who own or lease territory adjoining that in which 
a good well has been foond. 

Developing a bed of rock is bnt a race between the owners of 
the snr&ce above it, as to who shall first ezhanst the basin of oil 
below the aor&cei conunon to all parties. 

All this is hi^y disaatroos ; and the result has b^es, that 
whereas we know that a sand-rock, if kept free from the sarface 
water and pierced by only a moderate number of holes will last 
eight or ten years, the average life of a well has not practically 
reached three years. We do not exhaust our beds of sand-rock, 
but destroy them. We pluck the apple, so to speak, by rooting 
up the tree. 

It is this feature of oil prodnction, which will decide for us, 
within the next ten years, whether we shall still }ead in this com- 
modity or remun only an example for some wiser Ckunmoowealth 
to profit by. 

Had it been possible from the start to regalate drilling, it can 
hardly be questioned that one-third of the wells that have been 
drilled, would have brought as great a return as we have had 
irom them all thus &r, and at one-third of the cost of producing. 

The qneations then naturally arise, what is the condition of our 
oil fields to-day 7 What are the prospects for the future, and 
can anything be devised to ensure the full production of oil ter- 
ritory and a greater return for labor and capital? 

The answer to the first, and the basis of s fiur estimate for the 
second part of this question, will probably- be found in the new 
survey of this section when completed; the third ia a problem 
not lightly solved. 

Within the lines which have been defined on Map B, between 
the existing oil wells and gas wells, (for the purpose of givmg 
shape and locality to the oil producing region,) we find the sand- 
rock producing heavy oil, lying in a range confined entirely to its 
north-western edge and so described. We find also, that the 
horizon of this heavy oil geologically is higher tlian that of the 
light oil eand-Tock, and that the ivella therefore are not so deep- 
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We find also a general fiJl or dip of tite eand-rocks towards the 
south and east throaghout the eotire region.* 

We find that the outline of these producing beds of sand-rock 
when traced on the sur&ce of tihe earib, seem to bear in their 
sweep and general direction, the impress of the currents by and 
from which they were deposited, and from this may perhaps be 
obtained some notion of the possible location of other beds. 

In view of the improved machinery ibr obtaining the oil frtno 
these beds, there is as yet no evidence that the increasing depth of 
wells going south will retard extension of the development, if the - 
increase in depth of wells be graduaL 

The consumptooQ of oil haa reached a point at which it be- 
comes our interest to supply, not in wastefol abnndaoce rninona 
to the territory, and at a loss to ourselves, but with ench restrio- 
tions as will not only give better pecnniary resulta, bat enable 
us to secure the fullest return from every bed of which it is capa- 
ble, and spreading the producting over a greater period of time. 

Independent of the minor advances in the matter of detul which 
will probably be nuule in the refining prooess, tJiere -exists only 
room at present for snch an increase of the percentage oi refined 
from crude, as will equalize the price of benzine with Hiat of 
., burning oil; as the use of the former haa attained to considerable 
proportions, this situation might occnr by |a decrease in the pro* 
ducticn, and without any other cause. 

We find that the discovery of Petroleum in quantity was eo 
ordered as to be practically co- incident with the beginning' of the 
great war which called forth all our resources, that it paid during 
several years to the National Government, a direct tax of over ten 
millions of doUars, and that as an article of export it has bronght 
a return from abroad of at least three hundred miHions. 

It will not be hard to discern' that tiiis great result is dae less 
to any loc^ advantages of fortune thui to the untrammelled free- 
dom which our institutions give to American enterprise. 

• This of oourse boidi good <mlj dowa to tha line of tb» Bisdy^i Bead ^rtv- 
clyiuil. I>««cetidiiig the Allegheny dver from the fimlT'e Bend veUi^ tJa» 
loekM are seen nainff towards the aooth-east. Three miles below the month, 
nf Tlwl TltnlTi ttnyhfinnmnttsHiirtthsn flisnniitl nnnttiMitmiil sll llie wsj 
toFlttaburg. J&i*OBtbemBatler*adL«wt«Be»«oaBttse,aii4tBWartdnBt(dL 
oonnty, the general dip Lg aoalh. J. p. i^ 
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On a Map and ProJUe of a Line of Levels through the BuUerf. 
Armstrong and Clarion Cowfdy Oil Fields ; with a Geological 
Set^ionfrom Well DrtUingSy by D. Jones Lucas, Reddent Erir- 
gineer. 

The accompanying map and profile, by Mr. Lucaa, mainly ex- 
plains iteelf. It givea the location and height above tide (per 
Pittsburg datum) of fifty-fonr (54) well known oil borings, and 
the location of eleven (11) others, making sixty-five in all, se- 
lected from several thousand oil wells, put down along the 
principal belt of recent oil production, ranging about S. 45** "W. 
through Clarion county, crossing the All^heny river at the 
mouth of Clarion, and stretching away S. 22° "W. through- 
Armstrong and Butler counties, towards the Ohio river. 

Hie total length of the section is thirty-six (36) miles, 

Edenburg, Martina, Turkey City, Petersburg, Foxbarg, 
Parker's City, Martinsburg, Petrolia, Karn's City and Millers- 
town are the names of places best known along the Inte, pro- 
ceeding southward. 

From Foxburg to Parker's City the line follows the Alle- 
gheny river, west bank. It then ascends Bear creek and paBse» 
over to the head of Bu&lo creekand to the high land north of 
Butler. 

Here the oil excitement of 1873-4 reached its southcmmoet 
limit. The profile showa how the oil-bearing sand-rocks bnry 
themselves slowly deeper and deeper beneath the surface ; th& 
depth of well requisite to reach them increasing in proportion 
to the southerly dip of the underground, plus a southerly rise^ 
of the surface towards Butler ; thus : 



'KAtne well at Parker, - - 884-ftide. 294<tid& 855- 

a. B. Harrington well, Bear cr., l,150-(- 60— 1,200 

Idghtfoot wdl, Bew creek, - 1^90+ 99— 1,289 

CiageFarm No. 4,on the divide, 1,815+ 199— 1,514- 
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Hill8idew.onBuffalo,(200bar,) 1,291+ 234— 1,525 

Diviner w., " (900 " ) 1,280+ 260— 1,530 

Asa Say w., descending creek, - 1,157+ 370— 1,527 

O'Conner, 1,146+ 427— 1,573 

But the further southward moTement of exploration was ar- 
rested not hecause the wells became too deep, but because the 
"third sand," (in which all the above wells stopped,) lost its 
gravel, and therefore would not yield plentifully to the pump. 
This cause was reinforced by a ruinously low market price of oil, 
occasioned by the sudden doubling of the total daily American 
production, brought about in its turn by the rapid exploitation 
of the Butler county end of the line. Mere depth of well will 
never practically prevent, nor ever greatly check exploration, 
other things being equal. The Dry Hole welt, for instance, was 
sunk from a hill-top overlooking Buffalo creek, at an elevation 
of 1,358 feet above tide, to a depth of 1,631 feet, i. e. 273 be- 
low tide. C. D. Angell's well, No. 9, a thousand feet dis- 
tant from the Dry Hole, commenced on the same hill top, at 
1,420 feet above tide, and must have been about 1,680 feet deep. 

Eight wells in the profile descend to what is called the But- 
ler county Fourth Sand. This adds a hundred feet to their 
depth, aa appears by comparing the Lightfoot (third sand) and 
Nesbit (fourth sand) wells, lying close together at Petrolia : 

KooUi. VoRom. Uaplta. 

Lightfoot, - - - 1,190+ 99— 1,289 
Nesbit, - - - - 1,196+ 195— 1,391 

Difterence, - - - 6 96 102 

Two of the fourth sand wells at Millerstown are selected by 
Mr. Lucas from the rest. The descent, southward, appears by 
comparison with the two above : 

M1>e8mit, - - - 1,195+ 290— 1,485 

Borough, - - - *1,173+ 312— 1,485 

Descent in 6J miles from Lightfoot to M'Desmitt, 191 feet. 

This gives a rate of descent, in the fourth sand, of 191' in 6.5' 

miles— 30' per mile. 

*Po«sibly an error Ibr 1,193, In which OMe the two wells will be almost pre- 
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Tfae rate of descent southward, in the third- Band, between the 
"Sdward Bsmnett well (Bear creek) and the O'Connor well, («id 
■of profile,) a]f^)eairs to be— 

Surface, jJ;J^5+ ^^ tTsldoptt. 

a fall of 423' in 18J milea; or 2S' per mllei S. 10<^ W. 

This rate is not far diflereiit from that of the S. W. dip of the 
sand rocks in Venango county, as measured by Mr. Carll. — See 
hia report, with wider^rownd coiitour-line mapa of the upper and 
lower surfaces of the first and third sands ; lowing the shape 
of the CWt Creek synclinal- 

Tlie rate of descent along the Clarion end of the line, be- 
tween the Ballat & Lee well and the Isabella well, on the Alle- 
gheny river, appears to be — 

«,,rf„. J 1.355+ 837+ 1,018), ,. 

Surface,] -ggg^ 140+ '788 P^'P^**' 

a fall of 197' in 13.8 mile8=14' per mile, S. 45° W, 

This direction of S. 45° "W"., ts almost parallel to the direc- 
tion of the great bituminous coal basins and their separating 
anticlinals, the nearest anticlinal being that which arches the 
■conglomerate in the river c\\S& between Red Bank and Ma- 
honing. We may, therefore, take this rate of 14' per mile S. 
45° W. as very nearly representing the fall of the whole coun- 
try (underground,) synclinals and anticlinals together, towards 
the Ohio river. 

T(> prove this, it is only necessary to take the rate between 
the Isabella, and Brown No. 1, along the river bank — 
S„rf»ce.{«+ l^i 5«« [depth, 

a fall of 147' in 3.5 miles; or 42' per mile S. 3° E. 

Could wo get equally good elements of calculation for a rate 
of descent more at right angles toS. 45° "W., we would doubt- 
less lind it to exceed 42 feet in the mile. For the rate increases 
^ as we box the compass in that direction ; thus : 
(a.) S. 45° "W., rate 14' per mile, (observed.) 
(6.) S. 10° W., rate 23' per mile, (observed.) 
(c.) S. 3° E., rate 42' per mile, (observed.) 
(a,e.) S. 28° K, rate 45J'permile, (calculated.) 
No near approach to accuracy, however, can be made through 
these elements of calculation, because they are obtained along 
J.— 6. 
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an extensive line of observation, and are subject to all the local 
variations of dip, or rate of deecent. Combining (b) and (c), for 
example, would give the impossible result of a dip of 90' per 
mile S. 65° E.=l°. 

At the mouth, or- along the lower end of Bear creek, there 
seems to he, on Mr. Lucas' profile, a large local perturbation of 
the regularity of the southward descent of levels. The upper 
profile shows it in a etriliing manner, because its vertical scale,. 
originally exaggerated to twenty times the horizontal, is still left 
exaggerated ^!;e times as published. But the same perturbation 
appears quite as apparently in the urt£Xaggeraied profile which 
has been placed underneath. 

This perturbation may be partly due to some error of record 
in the Parson No. 6 well ; but of this there is no other evi- 
dence. 

The perturbation is intensified by the fact that the profile 
line descends the dip from Brown No. 1 well to Parson No. 6 
well, and then re-ascends the dip from Parson No. 6 to Donelly 
No. 6, and the Edward Bennett wells, thus : 

BrownNo. 1, 897+ 3— 900' deep. ) o \c,oxvr 1 
ParsonNo. 6,1,025+130— 1,155' " \^- ^^ Ls <;iow 
DonellyNo.6, 972+ l««fio-nr i 

Ed. Bennet, 1,025+ 3—1,028' " J»-^« ^.j 

A true strike, or dead level, is here seen along a line 8. 54°^ 
W., between the Brown and the Bennett, for a distance of three 
and a half miles. The true dip should therefore be at right 
angles to this, S. 36° E. The map shows that the Parson No. 
6 lies off this strike (or dead level) line joining the Brown and 
Bennett, 3,000 feet, down the dip (S. 36° E.) The difference ia 
the level of the third sand is 130—3=127 feet. But 127' in 
8,000' gives a rate of 223' per mile, or nearly 2 J°. 

"We have here, then, a comparatively steep plunge into the 
Brady's Bend synclinal. Whether this extra steep dip he lo- 
cally confined to the mouth of Bear creek ; or whether it be 
represented by a steepening of the dip to he noticed in the pro- 
file further south, approaching Petrolia ; ' or whether we are de- 
ceived by some error in the record of the Parson No. 6, ara^ 
questions demanding attention. 
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What renderq this .eccentricity of the "third Biiiid" in the 
ParBon No. 6 the more remarkable and the more suspicioiis, is 
the fa«t, plainly visible in Mr. Lucas' profile, that no siick change 
of dip occurs in the first and second sands above it. It looks as if 
the well sinkers of the Parson No. 6 had missed the third sand 
and gone down to a stray fourth. Great confusion has arisen 
from such mistakes all over the oil regions. In fact, well- 
sinkers usually fix their attention too exclusively on the gravel- 
layers ; and the coarse sand-beds are bo frequently replaced by 
softer and finer sand-beds and by shales, that it is »o wonder if 
some elements of uncertainty enter into the composition of all 
our geological sections- of the oil regions. AVe are obliged, 
therefore, to confide in the accumulated testimony of several 
thousand wells, and in the local knowledge of the number, 
thickness and position of their "sands," acquired by intelligent 
oil men. 

Perhaps the chief value of a profile section like this of Mr. 
Lucas is, that no one can look at it carefully without feeling 
a strong conviction that it expresses the real structure of the 
undergound, to a depth of one or two thousand feet beneath 
the present surface ; although not a single well record, of all the 
sixty-five out of which it has been eonstrueted, can be said to 
be perfectly and entirely reliable. In trigonometrical surveys, 
the'observer can rely with perfect confidence on the mean of bis 
hourly observations (if extended through an entire montli) to a 
fraction of a second of arc. In astronomy, the mean of many 
thousands of observations of the times of the emersion and im- 
mersion of Jupiter's moons, is accepted as nearly perfect. So, 
in our profile-section a comparison of its sixty-five well-records, 
each imperfect in itself, proves beyond the poesihility of serious 
error the following important propositions : 

I. — That there are seven principal sand formations, viz : 

(a) The sand rocks which outcrop on the hill sides of the 
highland of" Clarion county, east of the Allegheny river, and of 
the highland of Butler county, west of that river. And these 
" surface" saad rocks include No. XII, or " the conglomerate" 
and "Millstone Grit" of our geological books: 

(6) The " bluff sand" rock which forms the Allegheny river 
«Ii& above and below Parker City. Hitherto considered to be 
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the genuine No. XII conglomerate, tliis rocl^ now seems to 
repreeciit either the first and eecond mountain eaada, or the 
second, mountain sand alone, o£ Venango and "Warren coimtiee ; 
the far northern outcrop of which ifl at the " Rock Citiee" near 
Clean, and weet of Chatauque Lake, in the State of Kew York : 

(c) The (third) mountain sand, as in Veuaago county. 

(d} A first oil eaud: 

{e) A aecond oil sand ; 

(/) A third oil aand, to which nearly all the Y'clls of this 
ppi^le flection were put down ; and 

(^) A fourth oil sand, a hmidred feet still lower, struck by 
eight of the wells of the section, at Petrolia, ICanie City and 
Millerstown ; three of these yielding respectively 900, 700 and 
100 barrels a day. 

Much must yet bo done to settle defiaitely and exactly the 
equivalency of the various members of the Mountain Sand Series, 
some of which are probably double. Bwt there can be no doubt 
about the wide out-apread and general regularity of these ; nor 
that ttf the four oil sands beneath them. It must always be re- 
membereil that oil sinkers care nothijig about the regularity and 
extent of sand rocks, except so far as they continue to be coane 
and gravelly enough to hold an abundance of oil, and to give it 
out freely. Their attention is. abeorbed by the grav^ pat^ws, 
atreaks, or belts, in the sand rock fonuations. For their pop- 
posee where the gravd ends the sand rock ends. Kot so fcv the 
geologist He must study the outspread of the sajids, tb^r 
number, order,, thickness and distance asonder, whatever be 
their constitution ; and where tlicy are not gravelly, as earefolly 
as where they are ; where they are merely saturated with an oil 
which cannot be sucked out by the strongest pumpe, as- care- 
fully as where they hold oil which will flow and spout the mo- 
ment a vent to the surface is granted to it. 

The whole theory of the origin and extent of' the petrolenm 
deposit depends upon a thorough stwly of the ttands, no matter 
whether they constitute, in whole or in jart, good, oil rock or 
not. 

II. — Irregularities of thickness of each sand are evident 
throughout this section, and throughout all auch sections. All 
oil men arc well acquainted with th^ irregularities. Thair . 
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trn© cause is not yet understood ; nor is it yet made very pkin 
how they arc connected with alternations of coareeneee and fitie- 
nesB iu the composition of the rock. 

But 'Certainly one iuetractive leeeon has been learned, nam^^ 
that thete is no apparent relationship betwe^ irregularitiee <^ 
thickness (and coarseness) of one Band, and iir^ularities <$ 
thickness and coarseneas -of another sand above it or below it. 
No relatranship is visible between the itregularities ot the oil 
sand and those of the mountain sands. They grow thick 
and thin, coarse and fine, each one for itself, and without regard 
to one another. 

This most be especially true when the bottom oil sand and 
the top mountain sand, 1,000 feet vertically apart, are consid- 
ered. Hence it appears entirely unreaaoni^le to judge of the 
condition of the~ third oil sand, ts sotne luve professed to do, 
bj observing the coarseness or fineneee of the suiiace sand rocks. 
The two things have evidently no connection. 

in. — Intermediate sand-rocks undoubtedly exist in many lo- 
ealities. These do not appear in Mr. Lucks' pofile, nor usually 
in other similar sections, and chiefly for the reason that oil 
sinkers Deither care for them nor wiah to notice them, most 
wells being sunk on contract "to reach the third sand," and 
oontntctois being satisfied in their own minds, from their own 
experience or that of their neighbors, at about what depth 
they are likely, and indeed almost, if not ijuite certain, to strike 
the three principal Bands. 

IV. — ^In Clarion and Armata^ng (according to Mr. Lucas' 
profile) the three oil sands are crowded close together, and the 
diree mountain sancb also; while a great interval (300^00 feet) 
separates the two groups. But in the new Butler region the 
oil sands lie aa fiir aeQnd« from one anoth^ as the first oil 
sand lies from the third mountain sand. This change in the 
character of the whole section is beet se^ in the lowermost 
reprssentation of the profile section cm the plate, because this 
is drown to a true soalc. The intervals between the sand-rocks 
are of course oceupietL by ahale formations, in which mud pre- 
dominates over sand, and no gra\'el beds occur aad no oil is ex- 
pected to flow. 

Some of the above propositions will be made more clearly 



>vGoo»^lc 



86 J. PBTHOLEUM. II. 

manifest in Article Nr, 3 of this report, by meana of a care- 
fully measured section made some years ago along Slippery 
Koek creek, 25 miles west of the southern end of Mr. Lucas' 
line. But the demonstration of some of the most important 
points will be given in Mr. Oarll's reports of the progress of 
the survey in the Venango county oil field. 

The three oil rocks of Mr, Lucas' profile section pass fiir be- 
neath such wells as are shown in the Slippery Rock section; in 
which, moreover, the njountaiu sands appear to carry oil. This 
is again true in the Little Beaver and Ohio river (Smith's 
Terry) oil fields. In Greene county the oil bearing rocks He 
many hundred feet above even the mountain sand series, viz : in 
the Barren Measures, between the lower or Allegheny Coal 
Series and the upper or Monongahela Coal Series. 

On the other hand the new Beattie Well at Wan"en struck, 
at the end of March, 1875, light oil, flowing at the rate of 
several barrels per day, in a Sand lying at least 600 feet below 
the Third Sand of Venango. 

The petroleum of Pennsylvania, therefore, must not be 
looked upon as confined to the three (or four) oil sands shown 
in Mr. Lucas' profile section. It ranges, in various districts, 
through at least three thousand feet of measures, and is of dif- 
ferent qualities at different horizons. This ia a strong argu- 
ment against the supposition that it ascended by distillation 
from the deep, and was caught and held by the gravelly por- 
tioiis of the sandstone formations. 

Another strong argument in the same sense is deducible from 
the fact that a few hundred feet of shale has, in most cases, 
effectualJy prevented the oil from ascending from the oil sands 
to collect iu the mountain sands, or escape at the surface. It 
follows, as a matter of course, that one Or two thousand feet of 
similarehale formations underlying the oil sands — (See Mr. "Wrig- 
ley's profile section) — would be equally potent for preventing 
the ascent of oil from greater depths to collect in the oil sands. 

A third argument finds its basis in the fact that the petro- 
leum of Canada is wholly different from that of Pennsylvania. 
"We know that the Canada oil rocks pass underneath Lake Erie, 
and lie (no doubt. with their proper petroleum) at a great depth 
beneath the oil sands of the Allegheny river country-. The re- 
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suite of the G}«ological Survey in 1875, will enable us to give, 
"with great accuracy, the additional depth to which our wells 
would have to be sunk to broach Canada oil. Certainly the 
depth will be too great to affect our production. But the argu- 
.inent gainst any supposed connection of our oil with rocks at 
that depth will only be strengthened thereby. 

The gas wella of the Erie shore are, doubtleee, furnished by 
"the Canadian oil horizon. 

The scientific geological questions connected -i^-ith the discus- 
ision of the 2,000 feet of measures exhibited in Mr, Lucas' pro- 
file section must be left for Mr. Carll's reports. Some of these 
require close work during the ensuing season. But enough is 
already known to make it safe to state here, that the " bluff 
sand rock" of the profile is, probably, the top of the Chemung 
formation No. Vin ; that the Red Catskill formation No. IX, 
which forms arches in the gape at Blairsville and Connellsville, 
and makes the great red terrace along the Allegheny mountain 
at Altoona and Tyrone, has thinned away to nothing ; — that 
the "White Catskill No. X, above it, is also almost gone ; — that 
the lowest coal beds are in No. XI, the thin-edged representa- 
tive of the great Ked Shale formation which surrounds the 
anthracite coal basins* ; and that the conglomerate of No. XII 
is here a very subordinate sand-rock, of no great thickness. The 
variations in this interesting formation, which we have always 
considered as the baae of the productive coal measures, will be 
Illustrated by the Map and Profile of Slippery Rock creek. 

It only remains to state, that the Geological Survey ia in- 
debted to the courtesy of Col. J. D. Potts, president of the Em- 
pire Transportation Company, for the opportunity of publishing 
Mr. Lucas' valuable contribution to an'-aecurate knowledge of 
our dil region. Col. Potta has promised to add the gift of an 
instrumental survey of all the pipe lines of the company when 
completed. .No doubt the publication of these materials will 
incite other citizens of western Pennsylvania to contribute to- 
wards the annual report of 1875 equally valuable data. What 
ia now wanted is not theories but facts : local facts ; well au- 
thenticated facts ; accurately measured facts. It is the business 

•The aubconglomerate Coal Measures of Eaat Kentucky, and of Mont- 
^mery county, Vii^lola, belong here. 
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of the survey to study ami collate these ; and to ext«nd locaf- 
aurveye until tli« whole field ie uiklerstood. In the end, we will 
not only be poBseBsed of a correct map of western Penneyl^uiia^ 
but of a, correct plan of its trnderground, erwywhere. What 
is given in the report of 1874 will serve for a small sample of 
the kind of work to be done, the mode of doing it, and what, 
may be expected to come of it. 

Letter of Cd. J. D. Potts. 

1129 GiRARD Street, PniLADBLrarA, ) 
March 22, 1875. f 

To the Staix Geologist : 

Dear Sir ; — Our company own an eKtensive system of Pips^ 
Lines, reaching from the Butler brsncli of the West Petinsyl- 
vaaia railroad, in Butler county, to the neighborhood of Sden- 
burg, in Clarion county. Ute cost of this system has been grwt, 
and eu'ty in 1874 it became desirable to form some idea as to 
the jwobable farther extension thereof becoming rei^uisite 
through farther and new developments of oil territory. 

It was also important to frame some probableconjectureasto- 
the pemtanency of production in the territory which the exist- 
ing ^stem of onr pipes traversed. 

To accomplish these purptNses I instructed Mr. Lucas, the' 
Resident Engineer of our pipe Byatem Jnst described, to make a. 
careful survey which should include a system of surface levels,, 
having reference to mean tide dm a datum, and which should 
also include the results found in drilling wells which were situ- 
ated nearest to the line of survey. ^Ilie latter information, 
could, of course, only be obtained frcuu the well owners, or- 
those who had performed the drilling <^)»ations. 

In many caeee aocorate records of the distances drilled through 
the varioiu elmta have not been kept, as such records were not 
essential to the main object which the w«li-owner had in view ; 
hut I believe, in the main, the information thus obtained can. 
be relied upon. 

The reeoits of the whole survey were embraced in a con- 
densed map o£ the district, and a longitudiital eection. 

Tlie latter, you will notice, has been framed upon an assumedJ 
air line. This aesmnption, in cases where the line surveyedl 



>vGoo»^lc 



D. I~ LUCAS SECTION. 89 J. 

varied considerably from an air line, has led to a slight dietor- 
tion, but not enough to eeriouely affect the object of the inves- 
tigation. 

I might say that we have not, since the survey, made any 
considerabtc extension of our pipe system ; and further, t^t the 
HOuthem extremity of the survey did not commence at the But- 
ler branch, but at a point called the O'Connor well, some 8J 
miles north-east thereof; this well being the most south-west- 
erly one then producing in the district. 

Veiy respectfully yours, 

JOS. D. pons, FresidetiL ' 



DiqitizeabvG00»^IC 



PETBOLEUU. m. 



in. 

On a Map and Pro/He of Coal and OH Measures along Slij^)ery 
Bock Cfreeh, in Lawrence County, Pennsylvania ; from a suT' 
tfey, in 1864, hy J. P. Lesley and Leo Lesquereux. 

Ten years ago the writer waa called upon to explain the cause 
of the failure of oil operations along the lower reach of Slippery 
Rock creek, where Beveral wells had been Bunk to depths ex- 
ceeding 700 and 800 feet. 

It became evident that the only assignable reason for failure 
was that the wells were not deep enough, and should be sunk to 
1,500 feet, more or less, to strike the third sand of the Venango 
«ounty petroleum measures. This conclusion was confirmed by 
the fecta revealed by the oil sinkings of 1873, in Butler county, 
as displayed in the profile section of Mr. Lucas ; Article II of this 
volume. 

The map and profile of Slippery Bock is now published be- 
cause it explains certain points in the geology of Western Penn- 
sylvania, not commonly known ; viz: 

1. The relation of the mountain sand rock series to the pro- 
ductive coal measures above them is well exhibited. 

2. The local thinning away to nothing of No. XII, a massive 
and sometimes conglomeritic sand formation, as largo (normally) 
as the heaviest of the oil sands, aiTords a visible illustration 
which may be studied in the open air, and as flagrant an exam- 
ple as will be likely to occur anywhere underground, of those 
irregularities in thickness and coarseness which characterize all 
the sand rocks, both those of the oil' series and of the mountain 
series, and by which the history of petroleum production has been 
entirely determined. 

3. The issue of petroleum* from the base of No. XII, on Slip- 
pery Rock creek, as in Eastern Kentucky,* repeats the argu- 
ment for the genesis of petroleum in its home rock, at whatever 
horizon in the series that may lie in any given region. 

•See my paper ir 
•extracted Iwlow, 
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4. The same steady and coDBiateot, but slightly irregular, dip 
of all the measures to the southward, seen in this sectioii aa in 
the profile of Mr. Lucas, finds here another opportunity for its 
ineaBtiremeat. The top of the principal (bluff?) sand iu well 
No. 17, at Seceder's Bridge, lies 160 feet above the datum level 
of the profile, water level at Uie junction of Slippery Bock and 
of Conequenesa. The top of the same sand in well No. 1, at 
Vmi Gordon's bridge, lies 100 feet feefoio the same datum level. 
Distance, 26,000'. Fall, 260'. Rate, 1' : 100'. 
Mean rate per mile, 53'; S. 35" W. 

The eliape of the water-tree of the Slippery Bock and Cone- 
quenessing basin shows that this (S. 35° W.) is the bearing of 
maximum dip of the underground, considering only the moun- 
tain sand rocks next below the present surface. 

Slippery Bock creek, in descending frera Seceder's bridge to 
Van Gordon's bridge, follows a somewhat tortuous course, which 
lengthens the air-Une of 26,000 to 30,000 feet. Tlie Water-fall 
amounts to 130 feet, which gives a rate of 23' per mile. Taken 
on the 26,000' air-line, the creek descends at a rate of 26' per 
mile. The mean dip of the sand-rock is therefore just twice 
that of the water-fell. 

Hence, at Seceder's bridge the bottom of the con^omerate 
eand-rock (No. XII} ranges along at a height of fifty feet above 
the bed of the creek ; — in three-quarters of a mile it descends 
to the bed of the ci'eek ; — for a mile and a quarter further down 
it is covered by the creek ; — for another mile it keeps just at the 
level of the creek ; — and for yet another mile it keeps a little 
above the creek. For four miles the Slippery Bock flows in a 
small canyon, ^vith vertical walls, composed of the outcrop of No, 
Xn ; and there is thus afforded a fine opportunity of studying 
the variations and irregularities of one of these great-^and-rock 
formations not to be neglected by oil men. 

The rock in question, then, No. XII, is at Seceder's bridge 104 
feet thick ; — three-quarters of a mile below the bridge, where 
its bottom touches water level, 80 feet ; — and three miles below 
the bridge, only 30 feet. Whether it thins away to nothing," or 
whether it gets unnoticed below water-level and eludes farther 
study, will be seen hereafter. 
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5. The next important thing to notice is the ^peanmce of 
giuTel lasers in the body of \o. XII at Soceder's bridge. Two 
of these gmvel layers are represented in tfie profile section: 
one, at the base of the sand-rock, XII ; the other towai^ tfas 
topofit. They do not exactly underlie ea(^ other; thethinedge 
of the npper one lapping over the thin edge of Hie lover one. 

This iUustrateB what happens in the oil sands of the eil re- 
gions to the north-east. It is in such l^iticnlar patches and 
streaks of gravel, or conglomerate, in the body of the oil sand 
rocks, that the great ACCiBUulattons of petnJeom are struck by 
the flowing and spouting weUs. Wherever wells are sunk out- 
eido of the thinned edges of these gravel patches they find the 
eand-roek too compact, and such wells are sore to be either poor 
or dry, whether the eand-rock be charged with oil or not. 

The Slippery Bock, which gave name to this fine stream at 
the first settlement of (he country, is a plate of sandstone lying 
in place on the eaat bank, about a mile above Van Gordon's 
bridge, where there was a natural exudation of petroleum. 

An old natural oil spring is marked on the map at I, threemiles 
above Van Gordon's bridge, just below the mouth of HellHollow. 
An old well, 20 feet deep, was here sunk, but the petroleum 
issues from the base of No. XII, and does not rise through any 
fissure from the oil sand rocks which underlie the bed of the 
creek at a depth of 1,000 feet or more. 

€. From Gordon's bridge, down stream, there is a remarkable 
ch^ge in the structure. This cfafuige has caused the stream to 
turn out of its natural course towards the west, and, after join- 
ing the Coneqaenessing, to flow north of west. 

Where two streams of size meet full in each other's fece, flow- 
ing in nearly horizontal strata, the geologist may be sure that he 
will find the bottom of a wide and gentle trough. Both streams 
flow down the dip. The dip on tiie Conequenesaing above its 
junction with the Slippery Rock must be the reverse of that on 
the Sli{q>ery Bock. Id other words, the long gentle descent S. 
35° W, of the rocks which we have been describing along the 
Slippery Bode, and which is exhibited in the section, ceases be- 
tween Van Gordon's bridge and Wirtemburg, and gives place to 
faorisoDfa^ity, or to a gentle rise, which oontinnes up the Cone- 
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To ehow this, ititie ILttte vertical aectiona have been placed ou 
tbe nap oloDg the banks of tlie two Btreams. Thej show a sand- 
stoDe layer, the lottom of which is 10 feet above water, 2,4ft0' 
belov the bridge ; 30 feet, 1,400' iurtber ; 00 feet, 600' farther ; 
50 feet, 1,350' further ; 70 rfeet, 1,300' further ; 66 feet, 2,200' 
further ; and 60 feet, 1,900' still further down, where Smaley'a run 
enters the Conequenessing. Taking the fall of water into con- 
sideration, and the variable tbiGkneaa of the &and«tone layer in 
question, and confining our attention to the right bank alone, wo 
may say that the dip in the hill side above water level, rises at 
Wirtemburg about 40' in a distance of half a mile, in a direction 
about S. 75° W., and then slowly /aHa westward down the Cone- 
queneasing. • 

But the variability of the sandstone stratum which gives as 
this dip is sometimes extraordinary. At Wirtemburg the bottom 
of the rock is 30 feet above the water on both aides of the stream, 
but the layer is only 6' thick ou the right bank, and much thicker 
on the left. Further down it is thicker on tlie right bank. At 
the mouth of the stream the bottom of the rock is 50' above 
water, right,. and only 10' left; bat the stratum is only 4' thick, 
right, and 30' thick, left. The sand^rock, therefore, at this point, 
swells from 4 to 30 feet in thickness in about 200 j-arda. As no 
material general disturbance, of dip is here suppoeable, these 
figures show that it is the iottom of the s^id-rock which swells 
downwards 40 feet, while the top sinks only 14 feet 

Mr Wrigley expresses his belief that aU variations of thick- 
ness ia the odl sands, or mther in the oil gravels, are variations 
ef the bottom plane, and not of the top plane, of the rock. In 
one sense this is theoretically true, because the extra force of 
a current depositing gravel should be first exerted in excavating 
the sand and mud upon which it throws down its gravel. But 
until a very large number of observed cases be collected it 
would he unsafe to lay it down as a rule to govern practical oil 
operations, that the bottom plane of an oil rook is the plane of 
in-^;ularity. If, however, such a rule be proven, then it will 
ibUiow that in calculations of dip the well records of. the bottom 
of a roek must not be taken into account, but only the well 
reoords of the top. In the case of the rock under consideration 
it will appear, by what is reported of it below, that neither its 
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top surface nor its bottom Burface can be assumed as a regular 
plane, from which to get the grand jnean of dip of the ttoder- 
ground couutry of the region. 

Mr. Carll's underground contour lines of the first and third 
oil sands of Venango will illustrate the above remarks, bat must 
be carried out to a greater extent than was possible in 1S74 be- 
fore the question can be fully settled. 

The Wirtemburg sandstone thickens to 12' half a mile above 
Smaliey's run, and to 23' at the month of Smalley's run, where 
the upper 17' of it ia gravel and the lower 6' sand. Near the 
mouth of Conequenessing, on the Beaver river, it is from 60 to 
75 feet thick, and well developed into two gravel-sand forma- 
tions, with a streak of coal between. It has always been recog- 
nized here as the genuine conglomerate No. XII. 

In all this distance, from Seceder's bridge, down the Slippery 
Rock and down the Conequenessing, to Beaver river, we are 
never at a loss in our structure, because the ferriferous (iron ore 
bearing) limestone crops out on the hiil-sidcs above. We have 
seen that at Seceder's bridge this limestone is 6' thick and 215' 
above the water ; at Van Gordon's bridge, .IJ' and 155' above the 
water ; and on Beaver river, 19' and 227' above the water. 
Distance 26,000'. 'Fall 190'. Rate 1': 137'. 
Mean dip of limestone jmr mile 38J' S. 35° W. 

The bottom of XII is below the limestone at Seceder's bridge 
165'; on Beaver river about 200'; therefore, at Wirtemburg, 
whei;e the limestone ia 155' above the water, XII must either be 
just under water ; or it must be the little sand-rock above de- 
scribed, iO' above the water, which no doubt it is. 

Jlr. Lesquereux, at my request, made his own independent 
observations on tlie continuity of No. XII, but with an entirely^ 
different object in view, an object to be mentioned directlj-. He- 
identified the Beaver-river-outcrop of No, XII, gradually thin- 
ning as it was followed up the Conequenessing, with tho great 
Seceder-bridge -outcrop, gradually thinning as it ^vas followed 
down the Slippery, Rock ; and he came to tho conclusion that 
this important, massive, often conglomeratic and almost univer- 
sally outspread formation — we^^vorthy to be regarded as the base 
of the productive coal measures — actually thins away and entirely 
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disappears for a distance of five miles along Slippery Rock above> 
Wirtemburg. 

As this phenomenon is typical of what most take place in other 
parts of the State, and explains the source of many former geo- 
logical errors, and as soch irregularities and vacancies must also- 
be characteristic of the monntain sands and the oil sands whicb 
underlie this sand of No. XII, the following summary of Mr. Les- 
qnereux's careful observations is here added.* He saya: 

At Homewood station No. XII is exposed along the river, with 
a thickness of 160', resting on No. XI soft black shales, with a 
layer of ball ore (clay-iron-stone) and thin layers of coal. At 
Homewood furnace and the mouth of Conequenessing, XII i* 
110' thick, on XI shales and ore. At the mouth of Smalley, six 
miles up Coneqnenessing, XII over XI, are together 60' thick. 
At the month of Slippery Rock XII is 40' thick, only 6' or 8' of 
XI being visible above water. Ascending Slippery Rock, rapid 
irregularities are noticable, the massive XII turning into one or 
two layersof shfdey sandstone, disappearing and appearing again. 
It is last seen jnet below the lower mill at Wirtemburg, aa a six 
foot stratum of grit, overlying 6' or 8' of black shales and ore- 
Here " it definitely loses itself in a thin bed of soft shaly sand- 
stone, wedging into the top of that clay iron ore which in the 
section is marked as under the bed of coaL" These strata (XI) 
continue ^ong the creek, above Wirtemburg, at the same hori- 
zon and with the same character, but without any trace of sand- 
stone (XII) for six miles above. Then XII re-appears in the 
same manner and at the samq geological horizon (i. e. lying upon 
XI) as it was Been to disappear at Wirtemburg. It rapidly in- 
creases in thickness, and at Seceder's bridge (three miles further 
up) XII is already 110' thick, lymg on 49' of XI. 

Mr. Lesquereux made one of his most important fossil dis> 
coveries in tracing this ontcrop. To explain this the following 
section of the Wirtemburg hillside, as he gives it, must bo care- 
fully studied. 

The Wirtemburgef Sedion. 

Gapping the hills are fragmentary patches of a once extensive 
coal measure rock, (Freeport S. S.,)a hard, gritty, micacious sand- 

*8«e hismeinoii "OiiFuooideaiiiUieCoBlFormBtioiM," wIthapUte, read 
before the Amerioan PhlloBophical Sodety, Philadelphia, May 1%, 18W, and 
pabllthed at p. 913, of Tol. XIII, of the TranaaotiODS. 
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stone, generally gravelly in its npfptt layers.* Its lower layer, 
somewhat shaly, is marked by abundant fucoid (seaweed) jH*t7t&, 
for no trace of the plaat itself hae been left. The prints are 
moulds lefb by the decay of maiiae Algss, resembliDg^ Hail'a 
large PakeopApcus tuinUcm&f whose place him been fiHed by s 
aoftec whitiah sand. Accorduo^y the wngiml form of the planta 
are pretty distioctly printed cm the stone, llie moulds are gene- 
rally placed. horizontally (« the stoqes, bwt souetuDes penett&te 
QbSqiiely or eren rertically. Omili^g for thepreaeatadescrip- 
tion of these facoids, the nest formatinn, deaotnSng the hiU- 
sides, consists of shales in great force, iacloding streaks of coal, 
and thin beds ef sti^^maria fire-clay and ahaly nndstDne. The 
whole mass is about ITy thick, of which l&W aie. ehales; Bt&, 
elig^tly nicaeeons and spotted black by oxide d iron, contaimng 
in ptaees a quantity of braucbjog, cylindrical fncoids, mostly re- 
8«iHb)iug: Hall's sntail pfdccopkgtius titbiiieBris.f 

lu Boaae placea the seams of coat become woi^blo beds, 3 and 
4 feet l^ick, as shown in the previa section. 

LixoeisbMe 3 f«et thit^, harduid black, u&dei^iet the sbEtle^. 
It ^QWs DO remains of plants. It rests, hk^ a coal bed, on 

FtreM:lay, 2 faet. thick, "^us seats on 

Saodatooey 5 feeit thn^ aimetimes passdng into a hard mix- 
tare of coarse fire-clay and lesives and sterna of stigmaria. In 
fact the wfatde seren feet of rock beneath tiie limeBtooe may be 
considered ae a tibsck bed of fire-day, the top part nicer than 
the i!«6L Undfif it come 

Shales, 15 feei thtt^,. soft, grayish, withont a tnce of fcwsil 
plantfl. Under tfaifl Ufis another and remarkable 

Limostone, 1 foot ti^ck at Wirb«nb«rg, uid then 

Coal, 5" to 1' thick, bitanninoos, hard, lamisAted, sometimes 
bony or shaJy. Then 

Black shale, 5 tx) S feet thibk, soft, easily disintegrated, ioteiv 
mixed with noaE oval pebbles ox balls of carbonate iron ore, and 
the top of the shale sometimes becoming a layer of clay iron 
stone balls. This is at low water level at Wirtemburg. 

The lower limestone, coal and black shale continue in view for 
five miles above Wirtemburg, along the creek, wherever erosion 

*S«a pro&le aeation b»tweea w«llirNo. 2 Mid No. 3. 

fHall's PalMOn. New- Ybrk, I. p. 7, pi. 2, flgft. 1 mi 2. 

XFaiwon., New York, I. p. 7, pi. 2, tigs. 1, 3, 4, 6. 
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•exposes the rocks; and the limeetone never exceeds 18", and 
always exhibits a certain kind of fossil plant, now to be de- 
floribed, named by Mr. Lesquereux, on this discovery at Wirtem- 
i)urg, in 1S65, caulerpUes marginatua. 

The bottom of the limestone ia the base of the carboniferoas 
system proper. The top of the black shale is the top of the 
ignbcarbomferons system proper. 

Between the limestone, with its caiderpitea marginatum, and 
the black shale, with its pebbles of iron ore and thin coal, mcg/U 
to come in the "great conglomerate" No. XII. Bnt it is here 
whoUy absent—evidently was never deposited; althoagh it is 
over 100 feet thick only three miles up the creek and 150 feet 
thick ten miles down the stream. 

Water plants of the femily of the Algse or fiieoida, or sea- 
weeds, are remarkably scarce in the coal meaenres. In 1836, 
Thompson could mention only one species, &t the end of a cata- . 
logue of 39 genera and 290 species fossil fdants of the coal mea- 
sures. From 1836 to 1865, no fossil botanist had added a single 
'carboniferoUB fucoid to the list. Some dowbtful forms were pub- 
lished by Mr. Lesqaoreux, in SilUman's Journal, Vol. 32, p. 194, 
and Professor Stevenaoa and Mr. White have recently found 
spiro-phyton or cocit's taH forms high up in the cod measures. 

In 1865, however, Mr. LeBqaereuxfoandlargenambersof them 
on the underside of the Wirtemburg lower limestone. He says ; 

" They were found attached or flattened on the lower surface 
of a thin stratum of limestone immediately overlaying a bed of 
<oal 6' to 18' thick. The fucoides, for they belong evidently to 
a kind of marine plants, have thus grown, either as a part of the 
materials of which the coal is a compoand, or immediately over 
them. For they appear to derive the black color, which seem- 
ingly paints them on the limestone, rather from the coal than 
from their own substance. When detached blocks of the lime- 
stone have fallen into the creek, and, washed for a time, have 
been cleared of the coal which adheres to the lower SHrface, the 
matter becomes bleached, and the remains of the fncoides appear 
in slightly depressed and dark distinct outlines. But when the 
coal which adheres to the limestone, as if it were strongly glued 
to it, is removed by mechanical force, the stone preserves its 
T— -T. 
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black color, and the remuoB of these plants are scarcelj dift- 
• cerniUe. 

" The limeetoDe on the line of contact with the coal, and &r 
two or three iuches above it, is aomowbat ahaly, though of a 
pieee and homogeneoas, ita thickaeM Tuyiog tmm 12 to IS 
inches. It is a kind of " black-band" (iron ore) contaimog iron 
and sulphur in large proportions, and essentially composed of 
brc^cen. remama of ^nnwHSroUe morme MeRs. The fiie<»de8, which 
occupy only a few incfaes of the lower and ahaly part of tiiia fime* 
stone, art ixneed w££A th& remaint qf ahdla, and ^ien yerfvraUd 
midlaoeraiedby ikem. 

" Thong^ hard, compact and in banks geBcrally continBous, the 
limestone layer breaks into large caboidal pieces. 

" Oasderp^ marginaiua (new species) is the name of these 
fucoidal remains. Tbeir form, however variable, may be eom- 
. pared to that of a lyre or faarp. * * * » Xhe fronds vary 
in length, from two inches to one food, are half as long as broad, 
and surrounded by an ^pafently Sesby m' tubular margin from ^ 
to i inch, broad. Stron^y arched ribs, apparently produced hy 
alternate inflation aai thi^og of BubBtance, pass from the in- 
ner side of the veiQ to the other border, filling the whole lamina. 
* * * * They are act true nerves, for they do not branch 
or connect with each other. They abruptly vary, * » * * 
an appearance likely caused by the oompreBBiou of a body some- 
what inflated like a bladder." 

Mr. Leequorsux remarks, after a full description (with plates) 
on the resemblance of these pkmta to tiie well known and far 
older Fuewies Cauda-gaUi, (Cock's tail sea- weed,) discovered by 
Vanuxem in 1835, in the lowest Devonian formation of New- 
York, (cplendid specimens of which maybe seen on the limestone 
rocks at Tyrone City,) colled afterward by Mr. James Hall ^ro- 
phylon, (Corkscrew plant.) 

Hr. Ijesq,UQreux, after discnssing Hr. Hall's ideas of the 8tmc> 
ture of the plant, remarks its apparent resemblance to Tha- 
laaaiophyUum. daihrus,{}&i^iab Sea-leaf|) growing on the shores of 
HussiaB America; but considers ih quite a different aortof plant, 
not at all bushy, and ajtogethci: more simple. He therafeie finds 
a place for it in the living group of green-seed sea- weeds, called 
Cavlerpai; which he describes as having a hornyj membranous 
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tmbstance, destitute of calcarecxw nutter, withont cella, tuid 
BtrcDgtheoBed inside witli' a spongy Detworic of fiUmeufs, filled 
with a sort of Bllme. Hie ttalka piinted tm the Wirtenbnrg 
limest(»te are sMonig and poliifaed, ao^ the wbole plant was fos- 
Biibed as a flattened flicx^le bag, 

Brogniart deMiiibee a I^tcrndts serrn, from the e^itrenelj oH 
KBoestogie zocke of Pcini Lew, (Quebec,) Tr^iieli mnat hare had 
a Rintlar gFO'w&, bat a ^iSarcat abapa. 

These Oaula'jMilM mafgnmtut of tihfr lower WirteifilEiiirg Kme- 
Bton^ differ entirely &om Half* pftAxaj^A^ciu {aneieBt eea-ireed) 
fuittln?^ both the Bmall Taxiety, e» ptestifal in the ihalee high 
vp t^ 'WirtMaborg hilt side, and tlM kir^ vtoiety in the BtaiA- 
■tone at tlie very top of the hills, describeil a lew pagee baeln. 
The latter (lai^e vaiie^) are BomewbaC thicker tltu» those of the 
•hales (sMiatl Tariety,) vavyiag in thickness from one-half to ene 
inch ; either simple, like flexnoas pipes ; or irregularly forkii^ 
en one side only ; or divided from a central axis, and sending 
branches in every direction. 

It n obeervable t^t akboogh the shalee c^ this WirtembHrg 
sectifia are mastly wott, grayiU>, apparently well fitted for the 
pnservatiea of coal, plants, there is not, in l^e whole ISA feel^ 
WK^ tniG« of ferns, or of amr fff tite species of land plauts gener- 
«£Ly and. commonly fomd in the coal measures. At one [dace 
cnfy,. jnit b^Dw the mill one mile below Wirtembnrg, a shaly 
sandstone, seen parting the two benches of the coal bed at 
tfae base, of the eectien, bears prints of tlie bark of Calamiies, 
(reedv) Leptdcdradren, (acaiB-tree,) and SigiUanai, (seal-marked 
tre».)i Tho C!tiu&rpttes limestone fenns t^ roof of this oot^bedl 

8a the Jr^imedet fiweil^beanng liinestones (upper bed and 
sometimea nexl lower bed) lest on shaly samte, marked witk 
large eoail jAmUbK and faeMiag, tiun layers of eoal; is EentH«t[y^ 
B&nne, and Arkansaa These .A^chanedta Umastenes airentft-car- 
bemfexoiu fovmatwas, comaponding- to our No. XI ' and No. X. 

'Eta foaafl jnZaegsk^ous iabuiamg coTcoiiig tit* soft abdee of tW 
'WurtMDbtu^ kiU-udes and pzinted: aa iba njjpei pongloinerato 
sandstone on the lull'topfl, are also like those to be seen in 
Cbenwtgt?) rooka ONo. VIH,) akmgOil Crsek^iuVeiuiigocounty, 
F^fiOod itii'Wamitly saadBtonb No. X, in Ohio, amd seem to b« 
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Judging by all this, Mr. Leaqnerenx's firat impression nata- 
rally was that aU the rocks of onr profile section from the bed 
of th« creek to the tops of the hills belonged to the snbcarbon- 
iferoua Bystem, and the conglomerate saad-rock capping the hills 
looked like No. XII, the base of the prodoctive coal measiires or 
carboniferous system proper. This cooolusioii being attorly in- 
admissible, and shown to be so in the locality itself by his per- 
sonal tracing of the real No. XII, as above described, from 
Homewood station to Wirtemborg and Seceder's bridge, there 
resulted the following important conclnsiona : 

1. The Slippery Bock section exhibits 30<^ feet of the lower 
productive coal measures, in a large degree destitute of carbon- 
iferous laud plants ; but, ou the other hand, largely charged with 
sea-plants belonging to an older (auhcarboniferoos) age. 

2. The sea plants of this kind began to live as early as the 
lower Silurian age, (Galdferous No. II,) and represent the 
primordial types of the vegetable world. They continued to. 
flourish through the upper Silurian age, (Clinton, No. V,) as 
Fucoidea antiquu8, (BiU/Mipteris antiquaia, gracUia, palmata, im- 
pudica and ramoaa of Hall.) They were especially abundant in 
the Devonian age, (Chemung and Waverly, No. YIII sad X.) 
They continued to grow as pcdtEophycua tuimioBus in the lower 
true coal measure age, (Allegheny B. Goal System.) And they 
reappear as Fuomdes Targioni (Brogt) in the Chalk age of Eu- 
rope. 

The other type of fossil sea plants discovered by Mr. Lesqne- 
renx, at the base of oar section, viz : CavlerpUea margiTialitt, is ' 
represented throughout the whole extent of the Devonian rocks. 
At least it seems identical with the fuooidea cauda-gcUli, of the 
Comiferous, (Upper Helderburg, bottom of VIII,) and similar 
forms in the Chemung (top of Till) and in the Waverly (X.) It 
is eapecislly abundant in S. £. Kentucky, about 50 feet below the 
base of the millstone grit (Conglomerate No. XII.) There may 
have been diiferent species, hnp certainly most of the marine 
Algss had a large vertictd time-range through tiie Pai»ozoio for- 
mations. 

3. Consequently they cannot be used as geological guides. Wo 
know nothing about their internal structure. They were cellular 
masses,: eksily rotted, rapidly losing shape when dead, and leaving 
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on tlie ftncient Bhore-eand mere mboldi or iDdistinct impressiooB. 
They cover, by millioDB, the ChemuBg rocks (Oil syBtem,) and 
have a thousand shapes which seem, at first, to be easily classi- 
fied into species and genera ; but the task is fruitless ; form gradu- 
ates into foTin, and no specific marks can be detected. Whole 
fields of this ancient marine vegetation appear like a grass-plot, 
each blade of which has some peculiar feature, but none marked 
enough to make it positively distinct. Either there are as many 
species as individuals, or all belong to one species, represented 
by a great number of closely allied Tarieties. They cannot be 
used as geological guides. 

It is entirely different with the land plants of the coal ages, 
whose woody tissue was well fossilized, the leaves retaining their 
specific outline and nerve structure, and trunks, branches, Iciaves 
and fruit all offering themselves for study to the botanist. Hence 
Hr. Lesquereux's life-long labor to classify the coal plants in re- 
lation to the coal beds, so tiiat the geologist might find in the 
special vegetation of each bed a key to its identification all over . 
A coal b^in. 

Sea-plants have always lived is an element less subject to 
variations of heat and cold than land plants exposed to shifting 
north and south, sea and land winds. Hence sea-weed forms 
have remained more constant from the earliest ages ; whereas the 
air breathing coal plants were subject to violent extremes from 
age to age, as the continent was alternately sabmerged to re- 
ceive sand-gravel deposits, and exposed again to sustain a forest 
Changes of species and genus must have followed the covering 
vp of every principal coal bed. 

Sometimes the new land was sand, and sometimes mud ; there- 
fore, sometimes the soil was warm and sometimes cold ; sometimes 
calcereons and fertile, sfonetimes barren. All such changes 
would change the vegetation ; and hence the different qualities 
of coal beds. 

Uigrations of plants must have occurred, as various localities 
were submerged and others were laid dry. No one species needs 
have perished entirely ; but the groupings of the species must 
have varied frequently, and hence one coal bed in a region' 
should be characterized by a certain botanical ospec/, produced 
by the predominance of one or more species of plants over the 
rest at tliat time and over that area. 
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4. Ab coal beda are now aeknowladgetl by aD men of 
science to bo fossiliEed fielda of ancient air~bTe*thiDg vegetation, 
oonaisting of trees, reede, feiss and mosfies; and ai tbere seems 
much good reaaon to bolievo tbat caonri ooal beda (from wbich 
petroleum can be distilled) differ from ihem chiefiy in this, tlut 
the Tegstabie maes wat not fflsrooa, but cellnlar ; that is, were 
not air-breatfatng, but water plaote ; bo there is a strong dispou- 
tion among geofc^ita to explain the origin of fluid petroleum, 
held hj oil euids and oil shales, bj a Teference to the prOoiB we 
have of an extraordinary submarine vegetation in the DevcHiiaa 
age. 

"There is no donbt," says Mr. Lesqnerenx, "that the marine 
megetation of the Paltsozoio ages can be compered for luxn- 
riance, and in some measora for its composition also, to the ter- 
Mstrial regetation of the coal ep<»ch. iVomthe upper Devonian 
down to the Lower Silurian, sonw strata of shales are not only 
oovered, bat indeed filled, sometimes for hondreds of feet ia 
Sickness, with fossilized forms of water-plants (Hydrophytes.) 
These evidences of a primordial vegetable world are fiir mora 
numerous thao the remains of land f^ants in the shales of the 
coal measures. Nevertheless, they a{>peer to belong to plauts 
of a soft tissue, mere cellular, probably mostly uncellalar vege- 
tables, the debris of which had not by much the same chances i^ 
ibesilization.* 

*Mr. I^squeTMiX MOTlbee this tuxTLTtainoe to th« '•aeknowtei^od" wiipliu 
at aar]>aiiio Mdd In tkeoiranil wxterof Uie eorl^ geok^oal ^ea. I, forODO, 
am not willing to acknowledge this aesnmptlon. Peat bags are now aa de«p 
Bod probably aa qnieb growing aa any of the ooal beda. Why are not the 
tiiiolceet ooal measnrea ttiose of the oldest age T Why was there an Inunewwly 
long Bon 00*1 bed produoii^ age tietweon the Janiata (HarolUaa) coal 
meaeurea, and the Appaljujhian^carbonlferoiie) eoal meaaureaT Why are 
there no Silniian ooal measorear la not the marine vegetation now as 
IttxariaBt «s that of any prevkina ag« T Do not the hydroan reqnlttt as 
mnoh earbcm. m the hydrophyta T and are they not aa abnodaat now ab ever T 
If an exoew of oarbonlo add oocorred In the ooal era, where did the exoeas 
oome tiomi If from the neboloua envelope of the earth, why did its effects 
not show earlier T If fiivm Toloanio exhatationa, why do wa find that the 
ooal era was one of remarkable ft^edom from stiuotuial distarbauoe of the 
earth cniBtr These and auoh like questions make the whole oarbonloaoid 
gas theory extremely questionable. Quantity of coal can be Just a* esdly 
explained byrefennoe to Immensely Icmg i^ges of tmaenal qniatneas and 
•teadln«*a of the relative level of land and smi, with the ordinary smonnt of 
moisture and heat In the atmosphere. Time to ooUoot and Ox a moderate 
quantity of oarbooio acid Is aa good aa having an extra quantity of cartMmio 
acid. 
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. "We have no proofs from fossil remaiDS that the Hydrophytes 
^vater plants) of old attained a very large size. The largest 
«irci^r trondd of Fucoides cauda-galli show a diameter eft about 
•«nt foot ; the ^eatest depth of the branching FocoideB in the 
Chcimiiiig a Irom t^ro to lliree feet. But we cannot judge alt 
tb« vegetable i-epresetttatives of an epoch from a few foearilized 
specimens. These may have belonged to a species of a more 
-oonpact organization, or to tome kind of Contlines, which had 
timr BBT&ce covered tpith a hard cmst of lime, irhile other 
groups of a soft, mere cellular tiasiie, vbich had representativett 
•«£ a large aise, have be«n totally deoompoBod uid destroyed. 
There is do need, however, of this hypothesis, on the size of the 
Feieoaaac Jl^», to argue by cou^taritMm on tJw fecandity of the 
■anrine vc^tatioD of old. SmaU species of Hydrophytes in <nir 
time afford soflSoieat aaalogiei. The greift btmk ol StUffounaa, 
«hidi extends between die 30th and IStli paraUel of latitude, 
eovttrs, aooording to Humboldt's compatati^m, a space of mere 
dnik SKO,000 equate miles. la places this floatitig ' bank is «o 
Hack as to arrest the jM-ogress of vessels, and it appews at 
pnewmt to be of the same estMit and to oocnpy the same 
fiM« M when it was first noticed by navigators. What oaa we 
&en tnfer to have beea tbe resalt of a vegetation whose htae waa 
»t least donble of what it is now, and which has written Hm his- 
tory in whole strata of great thidmess? 

"It cannot be presumed that this whole vegetable world of 
PalfBoaoic seas has left nothing after it but oselese petrified re- 
mains." The inference is natural that as the land plants pro- 
duced our coal beds, the sea plants produced our petroleum. 
Tbe Unction of both was the same, to fix and store up the car- 
bon of the air for futurity, and their different constitution enabled 
them to do it, one in the air, tbe other in the sea. 

ClKmistry t«aches little about this subject in a direct way.* 
Bat we may get an indication from the natural chemistry of life. 
■^'AlgBB, especially the group of the CkmlerpcB, feed some of the 
^inimab of the soas remarlmble for the size and the prodigious 
fatness of their bodies. Halrvey suggests that the green fat of 

•Lieblg wrote to Lesqueieux that there were, onhappilj, uo BnaljaeB of 
ipwdM of FuDUB, or of other Hjdropliflea, whloh oould be used u Bllbr^ng 
--Bupport to his views, but that. his argumenta were aooDiiBluaive that thef 
.hadremovedanydoubttiih]B(Liebig'B) mind of the trutbof the theoi?. 
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the turtle, so highly prisred by epicnres, may be colored by the- 
unctuous green juice of the Caulerpte on which tliey feed. It 
is quite poeeible that the color of the Devonian petroleom, whicb> 
IB exactly that of the Ghlorosperm Hydrophytee, may be ex- 
plained in the same manner. Whales are not certainly known to- 
feed on Algte, but their stomachs are always found filled with 
them." 

This leads to another consideration. There is a remarkable 
analogy between the gelatinous sea animals and the gelatinous 
water plants. Whales are known to be habitual feeders on. 
squids, or cuttle fish, some of which are small and others of im- 
mense size, and on eH the families of the great world of jelly 
fish. Many who doubt that petroleum is the decomposed and re- 
composed hydro-carbon organism of the seaweed world, ar» 
strongly inclined to assert that it is the decomposed and recom- 
posed hydro-carbon organism of the world of coral and jelly fislt 
life. Glec^ogists have noticed that -the casts of corals in the New 
York and Upper Canada rocks, underlying our Pennsylvania oiL 
formations, are often filled with the Canadian kind of petroleum. 
The comiferous' limestone, full of fossil animal forms, is roundly 
asserted by many to be the home of the Canada oil ; and some 
go BO &r as to assign to it the source of the Pennsylvania oilflr 
by an ascending distillation. The arguments against this viev 
have already been given. But it shows how deeply rooted in. 
the minds of all who know most abont the whole subject, is the 
conviction that petroleum is nothing but the fossil product of the- 
soil sea animals and sea vegetables ; no doubt of both. But 
the older and deeper (Canadian and Middle Kentucky) oils are- 
more animal, and the upper (Pennsylvania) oils are more vege- 
table. 

To give this statement tdl the breadth it deserves would re^ 
quire a small volume. Mr. Lesqnereux has resumed it in a tew 
admirably written paragraphs at the close of his memoir, which, 
leave little to be said. He heads the statement thus: 

Geoloffical and Geographies Di^ibution of Petroleum Deposits 
flwrf Fucoidai Jtemains. 

"Oil bearing strata are seen in the coal measures mostly in- 
ferior to tlie big bed of coal, N'o. 1, which is often a canuel coal ;: 
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and sometbneB also, bat rarely, at a higher horizon, as, for exani' 
pie, below coal No. 3, and also No. 12*, generally in more or leas 
evident connection with cannel coal. This has probably led to the 
opinion, Btill admitted by acme geologists, that all the deposita of 
petroleum owe their origin to a slow decomposition of coal under 
some peculiar influences. A.e there has not Jieretofore been 
observed any indications that remains of marine plants might 
have existed at some places, mixed with aerial plants of the 
bogs of the coal epoch, it was not easy to account for such 
a phenomenon as that of the formation of coal and petro- 
leum at the same horizon and under the same circimistBiices. 
But this curious fact, I think, is explicable now. When the 
combustible matter has becit formed especially from the remains 
of aerial plants, whose tissue was mostly vascular, or vascular 
and cellular, like that of the Lepidodendron, SigUlaria, feme, 
etc., it becomes by mineralization a hard coal, with thin layers 
or distinct laminas, sometimes shining, sometimes mixed with 
opaque layers and flakes of charcoal, and giving, by combustion, 
a proportion of ashes according to the nature of the wood. 
When it has been formed merely by floating fresh-water vege- 
tables, like Stigitutria and its leaves, the compound, originally 
half fluid and more easily decomposed, becomes, by the slow 
process of combustion, compact, homogeneous, without apparent 
layers, tending to mere bitumen, thus forming the different va- 
rieties of cannel coal. Now, I believe that when this floating 
v^etation has been more or less densely intermixed with ma^ 
line plants, and perhaps also influenced by marine water, the 
almost total abs^ice of woody fibres has casually prevented the 
bedding of the material, and so, by slow maceration, part of it 
has been transformed into fluid bitumen. It is probably for 
this reason that we sometimes see, as at Breckenridge, in Ken- 
tucky, a bed of cannel coal so nearly decomposed into petroleum 
that it can scarcely be used as coal, and atalower level, even in 
close proximity, and where every trace of coal has disappeared, 
inferior strata of sandstone, strongly impregnated with petro- 
leum. 

•These are the numbera adopCed by thoKeiitueky OeologiBts. The Fenn- 
sylvanla ooal beds were lettered, not nambered. But in both cases coal bed 
A, aod ooal bed V6. 1, nteana the loweot bed of the Productive Uoal Mea- 
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" In descending from the base of the coal mcasnres into the 
Devonian, we find deposits of oil nearly in the whole ■ tlucksess 
of this formation, with ihe exception of the Old Ked sandstone, 
equivalent of the Fonent* and part of the Yespertine of Peon' 
sylvania. All the plants of this f<»iiiation, oaA they are namerous 
■enough, belong to swamp or Und plants, and no trace of petro- 
leum has been seen in these measores. But down frcMn this red 
sandBtone, the Chemnng is fuU of remains of FuoMdes, and where 
they are found, all the sandstone strata of this formation lu-e more 
or less impregnated with oil. 

" Stiii lower the black crfiales of the Hamilton group aie so 
■much charged with bitumen, that they liave <^ten been conBidered 
as tiie true source of the Devonian petrc^um. There the re- 
mains are nearly, slmoat totally, obliterated. A few feeth of 
£shes and small sheila, very rarely large trunks of Lepidod«i%^vn, 
nothing more, at least in those extensive deposits, generally of 
great thickness, which border o«r western co^ basii^. The color 
of tliese shales, and the bitumen which they contain, iadicate a 
formation under water, under the influence of a powerftd vege- 
"tflition ; Mid a marine ve^tation, witiiout doubt ; else, besidM Qie 
well-preserved tmnks of Zepidodendron, which have pr4)tHMy 
been brought floating, we should find there other rMBains of atrial 
y4uits. At Worthington, in Ohio, where I have spent m»cli tuae 
in searching for fossil remains in. these black shales, I have seen 
them often covered with round spots of coaly matter, varying in 
diameter from half an inch to one foot, showing no tmoe of organ- 
ism, and resembling some kind of round, hard Ulvaoese, like those 
which are seen in great quantity attached to the muddy shores 
in shallow water.f 

■Ponent. H. D. Bogere' name for >~n. IX, nhlah in never&l thonaand ftet 
fMck in EoBtem Fennsylvanlft, bnt thlnsto nothing under Weatem Pennsyl- 
vania. Vespertine Is No. X, alao one or two thousand feet tbick at the flaat, 
bnt represented only by some thin layers of sand and shale In the West. 
These two fonmttlona make the Second Mount^n at Maaoh Chunk and 
Fottovllle; the upper half of the Baok Bone Allegheny Moontaln ; moat of 
the Catakill MounttUn on the Hudson ; &c. The Chemung, Portage and 
Hamiltont No. VIII, make theVallByofWilliamHport,I»ok Haven, Altoona, 
Ao., along irhich at numerous points sUght traces of petroleum have been 
uotloed. 

tOnlj in one region have true ooal meaaurea and ooal beds been fonnd In 
the Hamilton, viz ; on the lower Juniata River. Here an early air-breathing 
vegetation grew and flourished. The edge Of one of these ooal beds oan ba 
seen oroeslng the river at Millerstown about 80 miles above Harrtsburg. 
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*' Descending further down in the Lower BeyODian and Up- 
per Silurian, we see there alBO the rocks saturated with petro* 
leom, and generally marked hy an ahnndance of Fucoidal re- 
mains. It is probably from the rocks of the Upper Siluriaa 
that Prof. Brogniart obtained his Fucoidee from Canada. In 
Ohio and other western States, where the Upper Silurian lime- 
stone is barren of remains, it does not show any deposits of pe- 
trolenm. In Canada the sam^ rocks have both Fucoides and 
fluid bitumen. Prof. Lesley, after an examination of the east 
end of Canada, Glaspe, wrote me (5th January, 1866) : " All 
sorts of' marine vegetation of Upper Silurian and Devonian ages 
seem there in great abundance, and petroleum everywhere in 
the Devonian, and oozing from the lower Helderburg limestone 
formation. 

" Still deeper the Lower Silurian has small deposits of bitu< 
men in cavities of limestone, even when every trace of organ- 
ism has disappeared. This &ct again is, I think, another indi< 
cation of the relation of petroleum to a marine vegetation. For 
it is well understood that vegetable life has ruled the seas in its 
minute representatives, Diatomaceie, Desmidiaceee, long before 
animal life could be supplied or sustained by it. These diminu- 
tive and primitive oil reservoirs are attributable to the concen- 
tration and decomposition of a local surplus of that primordial 
vegetation. 

" The geographical distribution of petroleum and that of the 
remains of marine Algte present the same remarkable coinci- 
dence. At <!H1 creek, Slippery Rock creek, in the Chemung of 
Virginia, Ohio, Kentucky, everywhere indeed where oil has 
been seen, either in cavities or saturating the rocks, and where 
the strata were open to view, a remarkable amount of Fucoidal 
remains has been observed. This cannot he a mere casual coin- 
cidence. 

" The discussion presented in the last part of this paper may 
then he clcaed by this assertion : That though the theory of the 
origin of petroleum from marine vegetables is not yet supported 
by direct experiments and conclusive prooft, the reasons in favor 
of it are weighty enough to merit due consideration. The more 
so, that if recognized true, the theoiy presents an important 
chBpter of the history of petroleum, and may prove of gr«it 
value in its application." 
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OllB 
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The <wilng..s. ......:. 
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The DruKe well 2 
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The driving pipe 
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The eaBtem and wertem belts at HiUentown. 
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The firat pipe line ....^ 
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'The flut flowing well .",'.... 

The flnt lease for oil puri>osQB 

The first refining of petrolenm ,' 
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The Ibur main products of the still 

The geoli^ical tdtaatlon of the third or oil bearlug sand 

The Indiana of western Pennsylvania. 

The loweat third Band of the oil re^on 

The life of a well ' 

The lower oil fields 

'The maximum depth of wells not yet attuned 

The Riilllps and Empire wells. 

The general outline of the PennsylvaiUa oil region 

The Pennsylvania oil region, detailed ge<^raphlcal description 
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The range producing heavy oil ; 7T 

The relative advance of the Fennsylvania drillers in. the art M 

The relative weights of ollB of different fire-teats 69 

The rig : .^.. ..,....._. 61 

The section, dlagramatio '. , 4S 

The strata underlying western Pennsylvania 41 

The use of direct trails as means of cwnimunicatioa ' by Indians and 

early white settlers -j-iii ■ ■ -.-j -u * 

The uses of petroleum , . . , , i 71 

The Watson and Parker flats. ...,.' ..isj . .,>, .»t .^.^l 22 

The well .....; ..l.>-.i.»:.-. . . . . ■>.. 53 

Union Pipe company :.-■-;.-. 58 

TJnited Pipe lines. .-.-.-. , .- 58 

Use of dry steam In petrolenmasftiel.';'! 74 

Use or benzine SB fuel 74 

Utica, French creek, Pa BS 

Talneof the total export , ; ■, 48 

Varying gravity of cmdes ,■ 71 

"Valves and sucker rods SB 

Volcano, West Virginia. ". 17 

Water packer ,..'..i .- 63 

Walnut Bend k" 30 

Walled oil pits , I 

"Water shed of the oil country .■ IS 

"Water lo^ng" of the sand-rock .■ 9 

West Pit-hole 2S 

"West Hickory 20 

West Vii^lnla and Ohio oil r^on 17 

Welte at Tideoute in first aand 45 

West Hickory heavy oil 87 

White Oaks, West Virginia 89-17 

What we are searching for ' 42 

Wilcox, Elk county, Pa 87 

"Yield of crude from bituminous shales 7Z 
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INDEX TO ARTICLE II. 

MAP AND SECTION OP PIPE LINB BY D. JONES LUCAS. 

Allegheny rivet 79, bluf& 83, ooal aystem 8ft 

Altooiut 87 

Angell (C. D.) w6l! 80 

Armstrong county Bj 

Aea Say well 80 

Ballat & Lee well 81 

Barren ooal measure petroleum 86 

Bear creek, Butler county 79, 81 

Beattie well at Warren 86 

Bennett (Edward) well 81, 82 

BlaJrsvlUe Old Bed sandstone 87 

Bluff Baud-rock on Allegheny river 83, 87 

Borough well, Butler county 80 

Brown No. 1 well 81, 82 

Brady's Bend synclinal 82 

Buffiilo creek, Butler oonnty 70 

Bntler fourth oii-sand 80 ; oil region 85 

Canada petroleum 86 

CarirscalcuiatiouBof dlp81; reports of 1874 86,87 

Catakill Old Red sandstone formation 87 

Chautanque Lake conglomerate 84 

Chemung formation 87 

Clarion oil district 81; highland 85,86 

Conglomerate No. XII 83, 87 

Connellaville Old Red 87 

Crage Fann well 87 

Depth of Canada oil beneath Pennsylvania 87 

Dip of oil rocks in Western Fdnnsylvania 82 

Diviner well, Butler county 80 

Donelly No. 6 well , 82 . 

Dry Hole well, Butler county *. 80 

Edenbnre; , 79, 88 

Empire TranBportation Company 87 

l>ie gas wells 87 

First oil-sand 84 

Fourth oll-«aud of Butler county. 80 

Foxbury 79 

Gas wells of Erie 87 

-Gravel layers 8.1; gravel and oil 8* 

Greene oonnty petroleum 86 

Harrington well ' 79 

(115 J.) 
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Hillside well SO- 

Intermediate aandB 85- 

Intervals between sands 8S- 

Irr^Tilarity of sand-rocks 84 

IsabelU well 81 

name's City 79, 84 ; well at Parker 7» 

Kentacky suboonglomerate ooal measuceB 87 

Lake Erie underlaid by Canada oil 80 

Lightfoot well . . , 79, 80 

Little Beaver river petroleum. 8^ 

Local perturbation of dtp at Bear oreelt 82; 

Lower or Allegheny coal system 86- 

Lucas' seotion along pipe line 8S 

Martina 7* 

Uartiusburg 79' 

M'Desmlt well 8» 

Kfoboning 81 
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MlUerstown ', 79, 60, S4 

Millstone grit, Conglomerate, No. XII.... SS- 

Monongahela Upper ooal measures S6 

Montgomery oonnty, Va., suboonglomeraw ooal measures. BT 

Mountain sand series. St 

Nesbit well 8* 

New York State conglomerate , 84 

Ho. Vnl, Chemung formation ST 

No. IX, Catskilt old red sandstone 87 

No, X, Catskill, white sandstone, Berea 87 

No. Xn, Conglomerate 88,84,87 

O'Connor well 80, 81, 89' 

Ohio river petroleum 86- 

Oil-belt trend 79 

Oil excitement of 1873. Tft' 

Oil Creek synclinal 81 

Oil sand system 84 

Olean in New York, conglomerate 84 

Parker City 7^, 83 ; Kame well, 79- 

Parson No. 6 well at Boar creek B2, 83 

Petersburg 79 

Petrolea 79,82,8* 

Petroleum of PennsylTania 86 

Pipeline .•.. 87,88 

Potta (Col. J. D.) 87 ; letter 88 

Bjite of descent or dip in third sand 81 

Kate of descent or dip in fourth sand 80 

Rate of dip for the whole country 81, 82 

Range of petroleum, vertically 89 

Recent oil production 79 

Red Bank creek anticlinal 81 

Relationship of oil to aurftice rocks ■, 86. 

Beliabillty of well records 83; 

Bock City oonglomarate, second mountain-sand 84: 
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Slippery Rock creek seotion 

Smith's ferry, Ohio river, petroleum. , 
Strike of oonntiy. 
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Third oll-aand SB, S4, 80 

Third mountain-sand 61 

Turkey City 79 

TyKino 87 

Upper ooal syrtein (Monongahela) 86 

Venango oomtty oil field '. 8*, 88 

Warren oil, . .%". .,.:'. : 81, 86 

"West PenmrylTania railway. . .'. 8S 

Wr^loy'B report 8ft 
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REPORT OF SLIPPERY BOCK CBEEK. 

Algio ,-.■--■■ -.■• ^ 

Altoona 108 

Appalachian coal fleld. 102 

Archimedes limestone in the -weat , 99 

Arkansas, No, XI, ooal W 

Beaver river Conglomerate No. XII tU 

Bltamenin limestone .,..., 105* 

Blaokl^nd Iron ore with shells DS 

Black slates of No. VIII, Hamilton 106 

Brackenridge cannel and oil 105 

Brogniart'B Canada thcoidoa. 107 

Buthopteria (Hall ) lOff 

Calamltes In coal meaaures. 99 

CaldferoQS 8S, No. II, seaweeds '. lOO 

Canada oil diCers from Pennsylvania oil IM 

Caimel coal and Petroleum 105 

Carbonate of ironore 95 

Carbonic acid in eioess in atmosphere .' 102 

Carll's report of 1874 '. 91 

Cauda-^alli seaweed 97,08 

Caulerpites marglnatus (Leaq.) 97, 38,119, lOO 

Cau I erpites limestone 99 

Caalerpffi fiimily described 9S 

Caulerpee, food of turtles, &a 103, 104 

Cellular tissue of petrolenm plants 102 

Chalk of England and seaweeds 100 

Chemistry of petroleum ; , , 103 

Chemai^ formation on Oil creek 99 

Chemung, No. VIII, full of seaweeds 100, 108 

Chlorosperm hydrophytes 104 

Clinton formation, No, V, seaweeds 100 

<JoalbBd of No. XI, under Conglomerate 05 

Cook's tall fnooid 97, 08 

Conequenesaing creek. 01 

Coral petroleum in New York .,. 101 

Coralines 103 

Corkscrew plant (Spirophyton) 08 

Comlferons formation, No. VIII 100 

Besmidiaoeffi prodnce oil 107 

Devonian fucoldes 98, 100; i>otroletim,.^..; 106 

IHatomaoete produce oil , 107 

' "(i'lo J.) ' ' 
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Dip of Band rocks irregular Bl 

Diatribution of oil geolof^oal and geographical IM 

ExoMB of oarbonio aoid in atmosphere 103 

Fenu, absent from 'Wirt«mburg shales .*. M 

FerrlferauH Limestone outcrop M 

Fire-clay B6 

Fish tseth 106 

Poaail plants, 95 

Freeport Saodstone on hlU tops 03 

Fuoolds sern W ; sntlqums, Ttrglotd. 100 

Fuooidea cauda-gilli 108 

Fuooldes scarce In ooai measures 00, 97 

Fnooldesand shells mixed 93 

Fncoides Mid petroleatn 101 

Gsspfi fiiooides 107 

Oensslaof petroleum 90,101 

OaographlcaE dlstnbntton of petroleum 101 

Geoli^Icsl distribution of petroleum 101 

Gravel layers In sand rocks 93 

Groupiugs of fossil plant species 101 

Uall (James) 96; fuooldes 08 

Hamilton black slate, No. VIII 106 

Uarvey 103 

Helderbni^ (Upper) 100; limestone 107 

Hell Hollow 02 

Uomewood station and furnace, Beaver 95 

Humboldt on the Sargaaao seaweed 103 

Hydrocarbons (petroleums) 101 

Hydrophytes (water plants) ; 102, 103 

Illinois, No. XI, coal 99 

Irregular dtp 91 

Ironoreof No. XI 05 

Jelly fish petrolenm 101 

Juniata coal measures Ui VIII 102, 106 

Kentucky petroleum 00 

Kentucky sub-carboniferouaoosl, XI 90 

Kentucky fuooidea 100 

Lepidodendron, (fossilscale-trees,) 09,105,106 

Ijesqtiereux (lioo) 13; survey 91 

Xieactuerenx'fl caulerpltes mai^lnatus 97 

Ijesquereux's r^um6 of the subject 104 

Ltebig's letter to Losquereux ^.... 108 

Umestone of XI 06,07 

Iiock Haven, Chemung 106 

Lower Silurian fucoidea 100 

Luxuriance of sea vegetation in all ages 102 

Marine sheila in black band ore, XI 06 

Mnuch Chunk, Catskill F. IX 106 

Migrations of plants 101 

Milleratown ooal 108 

Natural oil spring. Slippery Bock 02 

No. II, fucoides, seaweeds 100 
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TToi- V, faooidw, Heawwda. 100 

No. Vin, on OH oreek, BeKweeds 99, 100 

No. X, In Ohio, emweeds 99, 100 

No. XI, llmeatone ■. 9T 

No. XII, oil 90; TsrlableSO; on Beaver rlTer 91 

No. XII, traced by Iiflsqnerenz 95; dlaappMra M,05,tT 

Ohiofooofdos IW 

Ohio, No. X, WRTMly 99 

OU Crook, No. VIII, Chemnng 99 

Oilaandaof Ventrngo ooimty. •* 

Oil spring on BUppeiy Kock creek 93 

Old Bod BMidstone, CaUklll IDS 

Paleopli3r<niBtabalBris(Hall) 96,90,100 

Palteoiolo Klgn 103 

Petroleum fTom seaireods 101,108,104 

Petrotenm not (h>moa&l 101,103 

Point Iifirr fuooldes ,.., 99 

Ponent Bed Bandatone of Bogers, IX lOS 

PottsTllle 106 

Qttebeogronpfuooidea 90 

Bangs of the Canda^giUl fnoold BS 

Bate of dip of Ck>ngIonieTata and lime 91,94 

Bate of water &11 In SUppeiy Book 91 

Boods 99 

Belationof petroleum to gravel rock 93 

Boeka, mturatod irlth petroleum ' IflT 

Bnacdan Amerloa, Maweed 98 

SargaaBum faooid, and sea 103 

Soalo-tree, (Lepldodendron,) 99 

Seal marked tree (Slgillarla) 99 

Seaweed fosBlls useleaa M gnidea. 100 

Seaweeds numerouB and prodnotlre. 90,101 

Seoeder's bridgo on BUpperr Book 91, M, 100 

Second Mountain, Eastern Peunaylvuiia, Catsklll, No. IX 106 

Slglllarla, (seal marked tree baall) lOS 

Slippery Rock 100 ; creek Burrey 90 

Smalley'sran 91 

Spliophyton, (screw plant) fucoid 97 

Stevenun, (J.J.) 87 

Stlgmarla. 96, UB 

Snboarboniferoua coal. No. XI 99 

Synclinal of Coneqiiene«lng creek '. 93 

Thalaaalophylliun olathrus, (lattloe seaweed,) 9S . 

■Dlvaowe 108 

Uj^m: Canada petroleum 104 

XTpper Helderbarg 100 

Tan Qordon's bridge. Slippery Book creek 91,94 

Tenango oouiity, oU-aanda. 9* 

TerUoal aectlona down the oreek 93 

Teapertlne aandstone of Bogen, No. X lOS 

'WaterplanlH. '.UB 

/Warerly aandatone of the Ohio sorvey, No. X ' -90 
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